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IN a previous article,? an apparatus was described which supplied 
the functions of a lung, kidney and circulation for marrow and would 
accommodate volumes of 10 to 20 ce. This apparatus was compli- 
cated and expensive to build. The purpose of this article is to 
describe a much simpler apparatus which greatly increases the scale 
of the cultures and has all the advantages of the original method 
and, also, a number of others. 

Method. The apparatus is assembled (Fig. 1) from 5 two-liter 
Pyrex aspirator bottles,* Pyrex standard wall glass tubing, and 
pressure tubing. Its operation is tested and the volume of fluid in 
Bottle 1 at the level of the inlet orifice of 4 is determined. All con- 
nections must be gas tight under a pressure of at least 60 inches of 
water. The number of drops per cubic centimeter from Tips 21 and 
11 is determined. The temperature of the water bath should be 
adjusted, with water instead of medium flowing through the appara- 
tus at the rate desired for use with the marrow, so that the tempera- 
ture as determined on the fluid within 1 after a period of time for 
equilibrium to be reached is 37.5° C., or the temperature desired 
for the purposes of the experiment. Asa rule, the temperature in the 
flask is about 1° lower than that in the bath but this should be 
determined for each experimental condition. The apparatus is then 
disassembled at convenient joints and Bottles 1, 5 and 9 with their 

* Any size of container may be substituted for these without altering the principle 


of the method. 
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connections as far as 23 are sterilized in the autoclave, the free ends 
having been wrapped in paper or gauze. The gas system, including 
Bottles 13 and 19 and their connections, do not need to be sterile. 
The apparatus is reassembled, using aseptic technique, flaming the 


ends of glass tubes and pouring 70% alcohol on the rubber tubing 
before making each connection. The marrow, obtained as previ- 
ously described,' is introduced into Bottle 1 through vaccine Cap 2. 
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Medium! is introduced with a syringe and needle through rubber 
Tube 7, previously sterilized with alcohol, into Bottle 5. Screw 
Clamp 8 is closed and, by compressed air or a bulb, such as that on 
a blood-pressure manometer, air is forged in through 6 until the 
medium is all transferred to Reservoir Bottle 9. The bulb is discon- 
nected from 6 and the rate of flow of the medium from Reservoir 9 
is adjusted by Screw Clamp 10, counting the number of drops per 
minute from Tip 11 which has been previously calibrated so that 
the cubic centimeters per hour or 24 hours can be calculated. Any 
gas mixture desired! is made up in a spirometer and introduced into 
Bottle 13 by closing Screw Clamps 14 and 15 and filling Bottle 13 
completely full with 5 to 10% sulphuric acid.* The outlet of the 
spirometer is attached to Inlet 16 and the gas is allowed to flow 
into Bottle 13 by opening Screw Clamps 17 and 18, collecting the 
acid as it flows out in Reservoir Bottle 19 which is disconnected for 
this purpose. When 13 is almost empty, 18 and 17 are closed, 19 is 
placed back on its shelf and attached to outlet Tube 20; 14 is opened 
and the rate of flow of acid is adjusted by the number of drops per 
minute of the calibrated Tip 21 to give the desired rate of gas flow; 
15 is opened. The gas leaving Bottle 13 is filtered through sterile 
Cotton 23, passes through Trap 24, and in passing down Tube 3 
equilibrates with the medium flowing through the same tube as it 
enters culture Bottle 1. 


The medium! and gas enter through fine Tip 3. Since the medium 
is slightly cooler than that in the flask, it flows across the bottom 
and then gradually rises to the surface. The pressure of the inflowing 
medium and gas ferces the used medium and gas out through Tube 4 
into Reservoir 5 from which the gas escapes through cotton-filled 
Bulb 6 and may be collected if desired. 


* This prevents growth of molds and bacteria and dissolves less carbon dioxide 
than water. 


LEGEND FoR Fia. 1. 


Fic. 1.—Improved marrow culture apparatus. 1, 5, 9, 13 and 19 are two-liter 
Pyrex aspirator bottles; 5 and 13 rest on the laboratory shelf or table, and 9 and 19 
rest on a shelf about 47 inches higher. 1 is supported in a constant temperature water 
bath which is not illustrated. 2 is a rubber vaccine cap, fitted tightly on the end of a 
Pyrex glass tube touching the bottom of Bottle 1. Note that Pyrex Tube 3 termin- 
ates in a fine tip so that the small bubbles of gas which escape do not tend to stir up 
the cells. Note that the tip of Pyrex Tube 4 is turned upward and is at the farthest 
point in the bottle from Inlet 3. Its position in relation to the bottom of the flask 
regulates the volume of medium and permits a skimming action in the outflow so 
that no cells are lost. 6, 12 and 23 are bulbs filled with cotton which are autoclaved 
along with the apparatus. 22 is also filled with cotton but need not be sterile. The 
purpose of the cottom filters is to prevent dust from entering Bottle 19 and to prevent 
bacteria from entering Bottles 1, 5 or 9. 7 is heavy pressure tubing which after 
sterilization with 70% alcohol may be punctured diagonally with a 20-gauge needle 
for introduction of medium just as though it were a vaccine cap. 8, 10, 14, 15, 17 and 
18 are screw clamps, of which 10 controls the rate of flow of media and 14 the rate 
of flow of gas. 24 is a trap to prevent moisture from reaching the sterile cotton in 23. 
Since the gas mixture and media both flow through Tube 3, there is abundant oppor- 
tunity for equilibrium of the gas mixture with the medium in this tube. 
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Culture Bottle 1 may be tilted at any time so that the inlet of 4 
is above the level of the liquid, thoroughly mixed by shaking, and 
marrow culture aspirated through 2 for counts and examination 
as previously described.! The total numbers of any cell type present 
in the culture may be calculated by multiplying the number per 
cubic millimeter by the volume of the culture in cubic millimeters 
(in our cultures, 210,000 c.mm.). No semipermeable membrane 
is necessary because the cells settle out and only the surface layer 
of fluid flows out through Tube 4. 

The method permits a rapid, controlled rate of flow of the medium 
past the cells and a rapid, controlled rate of gas supply. The 
medium from either Bottles 1, 9 or 5 may be aspirated with a sterile 
syringe and needle through the pressure tubing at the outlet at any 
time for chemical, bacteriologic or serologic examination. The 
medium may. be used over and over again by pumping it as de- 
scribed above from Bottle 5 to Bottle 9. Gas may be colle¢ted at 
6 for analysis. 

Summary. An improved apparatus for culture of human marrow 
in bulk is described. This apparatus is much simpler and less ex- 
pensive to construct than the original apparatus. The capacity is 
over 200 cc. and might be increased still further by use of larger 
bottles. The device permits control of temperature, pH, oxygen 
and carbon dioxide tensions, composition of the medium, and the 
removal of waste products without loss of cells. There is a continu- 
ous flow of both gas and medium permitting conditions within the 
culture flask to be kept constant at all times. It permits removal 
of mixed samples of culture at frequent intervals in quantities suffi- 
cient for any type of hematologic, chemical, bacteriologic, or sero- 
logic examinations done on blood. 
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STUDIES OF GAUCHER CELLS BY THE SUPRAVITAL TECHNIQUE. 
By Lowett A. Err, M.D., 


NEW YORK CITY. 


(From the Medical Department and Laboratories, Mount Sinai Hospital.) 


FRESH (unstained) preparations of living Gaucher cells were 
studied (by Marchand®, Risel,? Mandlebaum,* and others) many 
years ago. The purpose of this report is to describe living Gaucher 
cells as seen in supravital preparations. 

Five patients were recently admitted to this hospital, with many 
of the typical clinical signs of Gaucher’s disease as described by 
Welt, Rosenthal and Oppenheimer." These signs were pinguecule, 
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brownish pigmentation of the exposed parts of the skin, enlargement 
of spleen and liver, hemorrhagic tendencies, anemia, leukopenia, 
thrombocytopenia, and roentgenological changes of the bones 
(mottled appearance and fusiform expansion of the lower third of 
the femur). The tentative diagnosis was confirmed by sternal bone 
marrow aspirations or punctures (Vogel, Rosenthal and Erf'). 
Splenectomy was performed on one of the patients because of 
mechanical obstructive symptoms, and on another in an attempt 
to overcome the symptomatic weakness and anemia. The bone 
marrows and the spleens from these patients were diffusely infil- 
trated with Gaucher cells, and were the sources from which the 
Gaucher cells were obtained for supravital study. The first inves- 
tigators to study the cytological characteristics of the bone marrow 
in the first reported male having Gaucher’s disease were Brill, 
Mandlebaum and Libman* in 1905. 


Case Reports. Casr 1.—A. G. (359692), a white female, aged 32, was 
admitted to the Hematology Clinic, Out-Patient Department, on February 
4, 1935, for confirmation of the clinical diagnosis that was established 15 
years previously. At that time (December 27, 1920) the blood findings 
were: hemoglobin 60%; red blood cells 3,960,000; white blood cells 2000; 
platelets 64,000; neutrophils 56%; eosinophils 1%; lymphocytes 36%; 
monocytes 7%. The patient had a large spleen and a large liver. She 
complained chiefly of fatigue, weakness, swelling of ankles, and a feeling 
of oppression in the region of the stomach following meals. On the present 
admission, she complained of the same symptoms, although she had enjoyed 
fair health during the past 15 years. The family history was negative. 

Physical Examination. The patient appeared pale and emaciated. She 
had a stunted stature and a barrel-shaped torso. She presented bilateral, 
lemon-colored pinguecule, a few cervical lymph nodes, many brownish- 
purple spots on the lower extremities, and a spleen and liver that occupied 
90% of the abdominal space. The spleen filled most of the left side of the 
abdominal cavity, while the liver filled much of the right. The blood pres- 
sure was 134/80. 

Course. The patient had been receiving liver for a year in an attempt 
to raise the hemoglobin. This treatment was followed by some subjective 
improvement, but the blood findings varied little. The blood count at 
this admission was as follows: hemoglobin 64%; red blood cells 3,730,000; 
white blood cells 2050; platelets 60,000; neutrophils 54%; lymphocytes 44%; 
monocytes 2%. Roentgen ray examination of the long bones revealed a 
fusiform expansion of the lower third of both femurs. Because of the poor 
physical condition of the patient, a splenectomy to relieve the intraibdom- 
inal pressure was not attempted. 

Sternal Puncture. The sternal bone-marrow aspiration revealed the 
presence of Gaucher cells (both fixed and supravital preparations of the 
aspirated material were made). The marrow cell differential was normal 
(excluding the Gaucher cells); and a normal number of megakaryocytes 
were found. 

Case 2.—L. R. (282006), white female, aged 28, was admitted on July 
9, 1935, for confirmation of the clinical diagnosis (established 8 years previ- 
ously) and for splenectomy. On June 29, 1927, the blood findings were: 
Hemoglobin 80%; red blood cells 4,440,000; white blood cells 3400; plate- 
lets 80,000; neutrophils 68 % ; eosinophils 3%; lymphocytes 26%; and mono- 
cytes 3%. The complaints 8 years ago were fatigue, enlarging spleen, and 
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nosebleeds. At the present admission, the complaints were increasing 
fatigue, increasing generalized purpura, increasing number of nosebleeds, 
and increasing pain in the region of the enlarged spleen. The blood findings 
on June 11, 1935 were: hemoglobin 74°; red blood cells 3,900,000; white 
blood cells 4600; platelets 80,000; non-segmented neutrophils 7 “% ; segmented 
neutrophils 47%; eosinophils 5%; lymphocytes 37%; and monocytes 4%. 

The family history revealed that the niaternal grandmother had had an 
enlarged spleen. The mother, father, sister, and brother were all in good 
health. 

Physical Examination. The physical examination disclosed a_ well- 
developed, pale individual with bilateral pinguecule. The large spleen 
extended 8 cm. below the left costal margin. The liver extended 2 cm. 
below the right costal margin. The blood pressure was 98 60. 

Roentgen ray pictures of the long bones revealed a fusiform expansion 
of the lower third of both femurs. 

Sternal Puncture. Gaucher cells were present in the sternal marrow. 
The marrow differential counts were within normal limits when the Gaucher 
cells were excluded. 

Course. Following splenectomy, which occurred on July 16, 1935, the 
usual platelets rise was found. On July 24, and August 3, 1935, the blood 
counts were respectively: hemoglobin 80 and 80%; red blood cells 4.96 and 
4.8 million; white blood cells 26 and 13 thousand; platelets 420 and 700 
thousand; non-segmented neutrophils 20 and 30%, segmented 60 and 53% ; 
lymphocytes 11 and 12%; monocytes 9 and 5%. The patient made an 
uneventful recovery, and 6 months later exhibited much symptomatic 
improvement with the platelet count within normal limits. 

Pathologic Anatomy. The spleen was 5 times the normal size. It had a 
pale, homogeneously red, smooth surface, and on cut section the same pale, 
red homogeneousness was exhibited throughout. Grossly, it had an ‘‘infil- 
trated” appearance, and microscopically it was diffusely infiltrated with 
Gaucher cells. 

CasE 3.—P. 5S. (376602), a white male, aged 56, was admitted on Febru- 
ary 5, 1935, seeking a diagnosis. His chief complaints were distress after 
meals, shortness of breath, swelling of the ankles, and an enlarging abdomen. 
These symptoms appeared during the 6 months preceding admission. The 
patient had not lost any weight, although he ate little because of the gas 
and distress that followed. The past history and the family history were 
negative. 

Physical Examination. The physical examination revealed a pale, thin, 
emaciated individual with suggestive bilateral pinguecule. The firm, 
smooth liver and spleen nearly filled the abdominal cavity. 

Blood Findings. On February 5, 1935, the blood findings were: hemo- 
globin 59°; red blood cells 3,820,000; white blood cells, 1500; platelets 
80,000; non-segmented neutrophils 10°%, segmented 45°%; myelocytes 7%; 
myeloblasts 2%; lymphocytes 35° ; monocytes 19%; normoblasts 7 and 
megaloblasts 3 per 100 white blood cells. (Myelocytes and myeloblasts 
are rarely found in the peripheral blood stream in Gaucher’s disease.) 

Sternal Biopsy. A sternal bone-marrow biopsy confirmed the clinical 
diagnosis, and a splenectomy was done. ,Eight Gaucher’s cells were found 
in every 100 nucleated cells of the marrow. There was no “shift to the left” 
in the marrow differential as might have been expected because of the pres- 
ence of myeloblasts and myelocytes in the peripheral blood stream. 

Course. The patient was much improved symptomatically 9 months 
after splenectomy. 

Pathologic Anatomy. The same pictures as described in Case 2 were 
found. 

Case 4.—A. K. (389095), a white male, aged 62, was admitted on 
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January 21, 1936, complaining of chronic jaundice for 5 months and severe 
interscapular pains for 1 week. The family history and past history were 
negative. 

Physical Examination. The patient was a fairly well developed, thin, 
moderately icteric male without pinguecule, but with some mottled pig- 
mentation of the skin on the legs. The liver extended 4 fingers below the 
right costal margin and was smooth and tender. The spleen was smooth 
and firm and extended 3 fingers below the left costal margin. The icterus 
index was 100; total blood proteins 5.6%; blood lipase, normal; hemoglobin 
85%; red blood cells 4,660,000; white blood cells 5200; and platelets 60,000. 
The differential was: non-segmented neutrophils 7%, segmented 60%; 
eosinophils 2%; lymphocytes 29%, and monocytes 2%. There were 2% 
reticulocytes present. A Roentgen ray examination of the spine revealed 
a marked compression of practically all of the vertebral bodies. 

Sternal Puncture and Biopsy. The aspirated sternal marrow contained 
many Gaucher cells. A sternal biopsy was done 2 days later, and again 
many Gaucher cells were found. The Gaucher cells were found to be in 
the same proportion in both the aspirated and biopsied marrow fluid, 7. e., 
they made up 11% of the marrow white cells. 

Course. The patient improved after 4 weeks of rest in bed with an asso- 
ciated fall in the icterus index to 15 and was discharged. 

Case 5.—S. R. (386533), a white, 59-year-old clothier, was admitted 
to the hospital on November 8, 1935, complaining of progressively increas- 
ing pains in the right knee following an injury to his right leg 7 weeks 
previously. 

Physical Examination. The patient was a well developed, slender man 
with exquisite tenderness over the right hip. The right leg was maintained 
in a semiflexed position. The spleen was not palpable; neither was the 
liver. Pigmented discolorations were present on the anterior aspect of 
both legs. 

Laboratory Findings. Hemoglobin 82%; white blood cells 8200; plate- 
lets 140,000; non-segmented neutrophils 2%, segmented 78%; lymphocytes 
20%. A Roentgen ray examination of the chest revealed a slightly elevated 
diaphragm on the left side. Roentgenologically, there were areas of absorp- 
tion in the right femur and throughout the pelvis. There was also evidence 
of osteoarthritis of both hips. The process was considered to be one of 
metastatic malignancy, and the patient received deep radiotherapy. 

Sternal Puncture. A sternal bone-marrow puncture revealed the pres- 
ence of Gaucher’s cells. These comprised 15% of the nucleated marrow 
cells. 

This was a most unusual case of Gaucher’s disease, since neither the liver 
nor the spleen were palpably enlarged. 


Staining Characteristics of Gaucher Cells. With the Jenner- 
Giemsa stain, Gaucher cells appear as large, light gray staining, 
wrinkled cells, often mutinucleated. The endothelial-like nucleus 
is usually crowded eccentrically because of the Gaucher substance 
which accumulates in the cytoplasm as fibrils. These fibrils are 
not stained by osmic acid nor Sudan III, and reveal no crystals by 
polarized light. Many of the cells appear to be vacuolated and 
therefore are known as “‘foam”’ cells. However, we have found these 
cells are not vacuolated. With special stains Kettle’ was able to 
stain mitochondria in the young single-nucleated cells. 

Supravital Characteristics of Gaucher Cells. Cytoplasm. ‘The 
supravital technique used in this study was that devised by Sabin.” 
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Gaucher cells vary in size, depending on their age (Fig. 1). The 
young cells resemble reticulum cells or young monocytes. The 
cloudy, hazy, yellowish cytoplasm contains a few small, irregular, 
threadlike mitochondria and a few (1 to 10) Gaucher fibrils. As 
the cell becomes older and larger, due to the increased accumulation 
of fibrils, the cytoplasm becomes grayish white and the mitochon- 
dria disappear. No mitochondria are seen in cells having a diameter 
of 35 microns or over. In old multinucleated cells the cytoplasm 
becomes granular. Masses of old cytoplasm without nuclei are 
seen occasionally. 

Fibrils. The fibrils are often curved or ‘‘S” shaped with tapered 
extremities. They measure 5 to 10 microns in length and from a 
half to 1 micron in width at the widest diameter. Those found in 
young Gaucher cells occasionally assume a deep maroon color with 
the neutral red of the supravital stain. This observation was rather 
infrequent and was probably due to a local concentration of neutral 
red stain upon the slide. The fibrils of the older cells usually lie in 
parallel lines and never extend from one cell into another. 

Nuclet. The nuclei are very similar to those of endothelial 
cells. They are relatively small, with blotchy chromatin, a thick 
nuclear membrane, and an occasional nucleolus. The young 
Gaucher cells contain only one centrally located nucleus, while the 
older cells are often multinucleated with the nuclei dispersed at 
random throughout the cytoplasm. It has been reported that as 
many as 22 nuclei have been seen in one cell. With the supravital 
technique, no cell has been seen that contained more than 7 nuclei. 

Granules and Vacuoles. In supravital preparations vacuoles 
are rarely seen in Gaucher cells. However, many spheroid trans- 
lucent cytoplasmic granules are seen which vary in size and number. 
They have a yellowish tint, and a solid hyaline structure and are 
scattered between the Gaucher fibrils. In stained preparations, 
however, vacuoles are frequent, and no intracellular granules are 
present. Marchand and Risel both noted this discrepancy (using 
fresh tissue films) and stated that the vacuoles appeared after the 
cells had been treated with alcohol, acetone, chloroform or xylol. 
They assumed that the refractile granules seen in the fresh un- 
stained preparations were alcohol soluble. When alcohol was 
placed under coverslip of a supravital preparation while cells con- 
taining these granules were in focus under the microscope, an occa- 
sional peripherally situated granule would escape the confines of 
the cell. However, the vast majority of the granules did not escape. 
Perhaps the cell membrane protected the granules to some extent. 
At least, the alcohol solubility of these granules did not completely 
explain the discrepancy between the presence of the vacuoles in 
the stained preparation and the presence of the granules in the 
supravital preparations. Bohrod? recently described a similar 
discrepancy in the cells of a case of atypical myeloid leukemia. 


Fic. 1.—Semidiagrammatic representation of single Gaucher cells. 1, 2, and 3, 
Young Gaucher cells. 4 and 5, Intermediate stage exhibiting the translucent bodies 
6, Old multinucleated Gaucher cell. 7, Red blood cells. 
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Many of the myelocytes and eosinophils in his case, contained pecu- 
liar inclusions or granules when studied in wet preparations while 
only vacuoles were found in the stained preparations. After con- 
siderable study, he concluded that the inclusions ‘or granules had 
a refractive index similar to oil or balsam since the granules could 
be seen in the stained smears if the high dry lens was used; whereas 
only vacuoles could be distinguished when the oil-immersion lens 
was used. We were fortunate to have a case of the same atypical 
type of myeloid leukemia and were able to verify Bohrod’s findings. 
We then applied his findings to the Gaucher cell granules, which 
were similar (to the atypical myeloid granulations), and discovered 
that the Gaucher cell granules could be seen in stained preparations 
if the high dry lens was used. 

Similar granules were described in the leukocytes of 3 cases of 
ichthyosis by Sabolotny." It appears that these granules or bodies 
occur in many different disease processes. Unfortunately, they 
cannot be stained by any of the dyes that are in common use. 

Motility. Gaucher cells have no gross motility in the supravital 
preparations. However, the cytoplasm of most of the young cells 
is fluid, for the mitochondria, the fibrils, and the hyaline refractile 
granules move quite freely in the cytoplasm. Motility of the fibrils 
is impossible in the older cells since the fibrils are compressed by 
their accumulation. 

Origin of Gaucher Cells. The origin of Gaucher cells is not 
definitely known. Mandlebaum and Downey’ and Kettle® state 
that Gaucher cells probably arise from the reticulum cells. The 
supravital appearance of the young Gaucher cells favors this opinion 
since they are morphologically and characteristically similar to retic- 
ulum cells. 

Because of the disturbed lipoid metabolism in Gaucher’s disease, 
Doan and Wiseman‘ suggested that a lipoid might be the stimulus 
provoking the formation of Gaucher cells from the reticulum. In 
this study only the.Gaucher cells or reticulum cells contained fibrils 
and hyaline granules. These structures cannot be found in other 
marrow cells. This would indicate that the process attacks only 
the reticulum cells as such and not their descendants. Bloem, 
Groen, and Postma! have shown that the total blood fats, blood 
cholesterol and blood lecithin are within normal limits but that the 
lipoid nitrogen is increased in Gaucher’s disease. 

Summary. 1. Five cases of Gaucher’s disease are presented; 3 
had unusual associated findings. One showed myelocytes and myelo- 
blasts in the peripheral blood stream; the second had no palpable 
enlargement of the liver or spleen; and the third was severely 
jaundiced. 

2. The supravital staining characteristics of Gaucher cells are 
described. 
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3. Many of the Gaucher cells after fixing and staining, in addition 
to the fibrils, contain vacuoles or “foam.” The latter are probably 
intracellular bodies. 


We wish to express our appreciation to Dr. N. Rosenthal for much valuable aid. 
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OBSERVATIONS ON SEVENTY-EIGHT CASES OF PERNICIOUS 
ANEMIA WITH SPECIAL REFERENCE TO WEIGHT CHANGES. 


By Epaar Jones, M.D., 


ASSISTANT IN CLINICAL MEDICINE, VANDERBILT UNIVERSITY SCHOOL OF MEDICINE; 
ASSISTANT VISITING PHYSICIAN TO THE VANDERBILT UNIVERSITY HOSPITAL, 
NASHVILLE, TENNESSEE. 


(From the Department of Medicine, Vanderbilt University Medical School.) 


AppDISON wrote in the first description of pernicious anemia in 
1855, these words: ‘“‘. . . nevertheless, to the very last and after a 
sickness of several months’ duration the bulkiness of the general 
frame and the amount of obesity often present a most striking con- 
trast to the failure and exhaustion observable in every other respect.” 

This concept that patients with pernicious anemia show little, if 
any, loss of weight has been generally accepted since that time. 
Although several of the current text books of medicine!*” state 
that considerable loss of weight may be found in the occasional 
patient, the distinct impression is gained both from these and other 
sources that significant weight loss in pernicious anemia is rare. 
Because of a contrary impression gained from observing a number of 
patients from the Mid-South with pernicious anemia it seemed 
worthwhile to analyze the records with regard to this point. Other 
findings, aside from weight changes, which appeared to be of interest 
will be mentioned briefly. 

Material. Records of 88 patients with pernicious anemia were 
available in the Vanderbilt University Hospital files; 45 of these 
were found to be suitable for a study pertaining to weight changes. 
The remainder were rejected for the following reasons: in 19 some 
doubt was entertained regarding the correctness of the diagnosis; 
(} patients had been correctly diagnosed and treated prior to admis- 
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sion to this hospital, but their records contained insufficient data 
with regard to weight; 2 patients had been treated here, whose 
records lacked sufficient weight data; and 17 patients had complicat- 


TABLE 1. 


- 10 
- 9 
- 8 
2 CASES=+0 


6 


Y he 


45 40 35 30 25 20 15 10 fe) 
Percentage Deviation of Admission Wt. from Usual Wt. (Uncomplicated). 


NUMBER OF CASES 


TABLE 2.— DIFFERENCE OF MATHEMATICAL SIGNIFICANCE BETWEEN THE MEANS 
OF THE “UsuaL”’ AND ‘ADMISSION’? WEIGHTS, AND BETWEEN THE MEANS OF 
THE ‘‘ADMISSION’’ WEIGHTS AND “IDEAL”? WeIGHts, But No SIGNIFICANT 


DIFFERENCE BETWEEN THE MEANS OF “IDEAL”’ AND “USUAL”? WEIGHTS. 


(In Order for a Difference Between Means to be Significant this Difference Must 
Equal or Exceed 2 Times the Standard Error of this Difference.) 

Mean of ideal weights... 152.1 Mean of ideal weights . . 152.10 

Mean of usual weights -« Bee Mean of admission weights 124.93 


S. E. of difference §.02 S. E. of difference 
.. This difference is not significant .. This difference is significant 


Mean of usual weights 
Mean of admission weights 


Difference 
S. E. of difference 
.. This difference is significant. 


ing diseases which interfered with the interpretation of weight 
changes. In the latter group there were patients with pernicious 
anemia and congestive heart failure, diabetes mellitus, edema due 
to venous obstructions, and so on. 

Of the 69 patients in whom the diagnosis appeared to be clearly 
established there were 43 males and 26 females, with ages ranging 
from 22 to 81 years. The duration of symptoms varied from 3 
weeks to 10 years. Signs or symptoms of spinal cord involvement 
were present in 51 members of this series. Of this number 18 had 
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paresthesias only ; 33 presented objective signs of spinal cord damage. 
The admission red blood cell counts ranged from 550,000 to 4,400,- 
000. Five Negroes were included in the group. Serum proteins 
were determined on 14 patients. Values below normal for either 
the total serum proteins or for albumin or globulin were found in 
13 instances. 

Procedure. The 45 records which form the basis of this study 
concerning weight changes included both hospital and outpatient 
admissions, although the great majority had been treated in the 
hospital. Wherever possible the “usual” weights of the patients 
were determined from the histories. All patients were weighed as 
part of their admission examination. The “ideal” weight estimates 
were based on the tables by Davenport.* ‘Usual’ weights, of 
course, were those given by the patient and are admittedly open to 
question, as are all data so derived. 

It is of interest to note that in the clinical descriptions of these 
patients the term “‘emaciated’”’ was applied 9 times; 12 patients 
were classed as undernourished or poorly nourished; 6 were de- 
scribed by some other term suggesting loss of weight; 12 were 
described as being well nourished or fairly well nourished; 1 was 
called obese, and there was no relevant comment in 6. 

Inasmuch as the records did not permit the listing of each of the 
3 weights for every patient, the number of items in the various 
weight groups is not the same. From these 3 sets of weights, per- 
centage deviations of the usual weight from the ideal weight, the 
admission weight from the ideal weight, and the admission weight 
from the usual weight, were calculated (Table 1). 

The means of the 3 weight groups were determined and these 
means subjected to mathematical analyses in order to determine 
whether there is any difference of mathematical significance between 
these means (Table 2). It is thus shown that there is a difference 
of mathematical significance between the means of the “usual’’ and 
“admission” weights, and between the means of the “admission” 
and the “ideal” weights, but no significant difference between the 
means of the “ideal’’ weights and the means of the “usual” weights. 

An attempt was made to correlate the degree of weight loss with 
other factors, such as the duration of symptoms and the level of 
the red blood cell count found on admission. There was no apparent 
correlation between these factors. 

Of the 43 patients who had lost weight at the time of admission 
28 gained weight after the institution of specific therapy. However, 
recorded weights after the beginning of treatment were at such 
extremely variable intervals that it was impossible to follow rates 
of gain in given periods, or indeed, in some instances due to omis- 
sions, to determine whether any change in weight had taken place. 
A number of the patients who showed no gain in weight were followed 
for too short a time to justify any statement with regard to this 
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point. Of 32 patients whose weight was followed for 3 weeks or 
more after the beginning of treatment all but 3 showed a gain in 
weight. These gains ranged from 2 to 53 pounds. There appeared 
to be some correlation between the amount of weight gained and 
the elapsed time after beginning of treatment, but the extremely 
irregular intervals at which follow-up weights were recorded makes 
this uncertain. There were, however, several patients showing 
marked gains of weight within a relatively short time. For example, 
7 patients over periods not exceeding 16 weeks gained 20, 16, 20, 53, 
34, 16, and 21 pounds, respectively. The weights of 9 patients were 
not followed. Loss of weight during treatment was recorded for 2 
patients who had been followed for as long as 3 weeks. No change 
in weight was noted for 4 patients after treatment. 

Discussion. ‘This study indicates that weight loss occurs almost 
always in pernicious anemia and that weight gain is to be expected 
after the institution of treatment with liver extract. Several sug- 
gestions come to mind concerning possible causes for the changes in 
weight noted. It might be said that these patients are mostly in the 
middle and elderly age groups when loss of weight is common and 
due, presumably, to associated vascular changes. Against this idea 
is the fact that the majority of such patients gained weight after 
the use of liver or liver extract. Diarrhea and vomiting occurred 
in a considerable number of patients, but was usually transient and 
probably was not a major factor in the causation of weight loss. 
The fact that in certain patients seen in the outpatient department 
a gain in weight followed the administration of liver extract (usually 
intramuscularly) even though no change in the diet was made 
would lead to the suggestion that this weight loss was due, in part 
at least, to a deficiency in some factor contained in liver extract. 
Of course, as the patient’s blood responds to the hemopoietic factor 
contained in liver he feels better generally and is likely to regain 
his appetite. However, it is a frequent clinical observation that a 
feeling of marked improvement occurs within a short time following 
the administration of liver extract, this occurring days before there 
is any appreciable increase in the red blood cell count. Liver extract 
is known to contain both vitamin B, and B," in considerable amount, 
and the relation of vitamin B, to appetite, gastric secretion and 
intestinal tone has been Other work®:*!* has 
shown that there is contained also in liver another factor or factors 
which has a marked growth-stimulating effect in experimental 
animals and that this factor (or factors) is entirely independent 
of the vitamin B content of liver. Thus it would seem that factors 
other than those solely concerned with hemopoiesis may possibly 
play a part in the causation of the changes in weight observed. 

Inasmuch as various deficiency states are known to exist in the 
United States, the possible deficiency of the extrinsic, or food, factor 
in these patients must be considered. Youmans and his asso- 
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ciates'*'5 have shown that nutritional edema is a fairly frequent 
finding in the Mid-South and it is of interest to note that of the 14 
patients in whom the serum proteins were determined all but one 
showed what were regarded as abnormally low values. Cornell? 
in 1927 analyzed the pre-anemia diets of 26 patients with pernicious 
anemia over a period of 10 years and found that there was appar- 
ently no significant difference between the diets of these people and 
their associates who remained free from this disease. While we 
have no such data concerning our patients we have no reason to 
believe that their disease has not resulted from a lack of the intrinsic 
factor of Castle which is the usual cause of pernicious anemia. 

Summary. 1. Of 44 patients with pernicious anemia, 42 showed 
a loss from their usual weights on admission to this hospital. These 
losses ranged from 2% to 42%. It was shown that there was a 
difference of mathematical significance between the means of the 
the “usual’’ and “admission” weights; and between the means of 
the “admission” and the “ideal” weights, but no significant differ- 
ence between the means of the “‘ideal’’ weights and the means of the 
“usual” weights. 

2. Gains in weight were recorded for 28 members of this series 
following the institution of specific therapy. The follow-up weights 
were taken at too varying intervals to permit us to say that other 
patients would not have shown a gain in weight, had their weights 
been recorded. 

3. It is suggested that there may be a factor or factors present in 
liver extract, aside from the hemopoietic principle, which may play 
a part in the weight changes recorded. 

4. These findings are to be regarded as typical for the Mid-South. 
A comparison with similar data from other sections of the country 
would be interesting. 

I wish to express appreciation to Dr. C. S. Robinson of the Department of Bio- 
chemistry and to Mr. L. L. Chastain of the Department of Physiology, Vanderbilt 
University School of Medicine, for aid in the preparation of the mathematical data 


and to Dr. P. J. Fouts of Indianapolis, Indiana, for information concerning the vita- 
min content of liver and liver extract. 
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RUBBER SHEATHS AS VENEREAL DISEASE PROPHYLACTICS: 


THE RELATION OF QUALITY AND TECHNIQUE TO THEIR 
EFFECTIVENESS. 
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GILBERT W. BEEBE, 
AND 
Rosert L. Dickinson, M.D., 
NEW YORK, N. Y. 


= the National Committee on Maternal Health, 2 East 103rd St., New York 
City. 

In venereal disease prophylaxis, the sheath is accorded a high 
usefulness against both syphilis and gonorrhea. In contrast, the 
value of the ordinary sanitube may be restricted to the prevention 
of syphilis; against gonorrhea, the male patient should employ 
further measures.* Harrison‘ writes “A condom is the most efficient 
safeguard so far as the parts which it covers are concerned, and these 
are the most frequent sites of infection.”” Scherber*® mentions the 
importance of the sheath as a prophylactic for both male and female. 
Gelatte® recommended the addition of the sheath to the naval sani- 
tube packet. Pelouze’ states “Next to continence, the use of the 
condom is probably the safest prophylactic measure, but this, care- 
lessly used, is far from absolute.’’ Brunet? quotes the resolution 
of the All America Conference on Venereal Diseases (adopted only 
by the Section on Diagnosis and Treatment of Syphilis), which 
reads in part as follows: ‘The most efficient measure probably 
is the use of a mechanical device that prevents actual contact.”’ 
More recently, Millspaugh® has written “At present, though not 
ideal, the condom is at once the most widely used and safest prophy- 
lactic. It is the nearest approach to a universal veneral prophy- 
laxis.’” The success achieved in reducing the venereal rate among 
American troops in China! in 1930 has been partially attributed by 
Gelatte® to the enforced use of the sheath. 

In view of the common dependence of the physician upon the 
rubber sheath in venereal disease prophylaxis, it is in order to record 
the beginnings of a critical analysis of the quality of American 
rubber sheaths. 

Only an understanding of the commercial background can make 
clear the reasons for the inferior quality of rubber sheaths as they 
are sold to the public. Two concerns produce more than 50%, and 
5 concerns manufacture approximately 90% of the estimated 
yearly volume of 317,000,000 individual sheaths having a retail- 
value of perhaps $25,000,000. 

Within the past 7 years manufacturing methods have undergone 
radical change, eliminating the old fashioned ‘cold chloride cure” 
for sheaths dipped from crepe rubber dispersed in a solvent such 
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as benzene, in favor of a new “hot cure” or vulcanization, for sheaths 
dipped from an improved solution itself containing the vulcanizing 
ingredients. Even more drastic has been the shift from dipping 
solutions of crepe rubber to liquid latex, which is a suspension of 
clean rubber sap in water, for liquid latex has proved more adaptable 
to automatic manufacturing processes which have greatly lessened 
production costs. Only the third largest manufacturer now dips 
from crepe rubber solutions, and even this manufacturer operates 
a completely automatic latex machine with a capacity of about 
175,000 sheaths per 24-hour day. 

Improvements in testing have not kept pace with those in produc- 
tion, so that testing remains a skilled hand and eye operation, infre- 
quently supplemented by a compressed air jet for inflation. How- 
ever, a large part of the output of this industry is never tested from 
the time the sheaths are stripped from the dipping formers to the 
moment of use by the consumer. Moreover, there is ample evidence 
of the existence of a wholesale and jobbing market for sheaths which 
have been tested and found defective. Most sheaths are quickly 
and cheaply tested; only 3 or 4 of the many better known brands 
are carefully tested, and these are not 100% perfect. 

The manufacturers sell to the drug wholesalers and to whole- 
salers of sheaths. The sales of the former are largely confined to 
the drug trade; the latter have developed all possible retail outlets 
in order to increase sales volume. The unwillingness of the retail 
druggist to be content with a liberal (say 100%) mark-up on his 
purchase price has sharply limited consumer demand for drug store 
sheaths and has strengthened the sales by jobbers to improper 
purveyors, such as street and office peddlers, gasoline stations, cafes 
and restaurants, barber shops, cigar stands, newsstands, porters, 
bootblacks, and the like. Unable to move a sufficient volume 
through drug channels, manufacturers have encouraged the persist- 
ence of their own wholesalers and jobbers selling to all manner of 
retail outlets. In contrast with a production cost often below 50 
cents per gross, retail prices to the consumer average $16.00 per 
gross (3 for 35 cents) in drug stores, and $12.00 per gross (3 for 25 
cents) in other retail outlets. The retail profit margins on this type 
of merchandise are uncommonly high and the demand constant. 

The retail drug stores sell about one-third of all the sheaths sold; 
their higher prices probably yield them about 45% of the estimated 
aggregate retail dollar volume of $25,000,000 per year. 

Results of Tests Conducted by Voge. In 1934 and 1935, C. I. B. Voge 
tested somewhat more than 2000 American rubber sheaths. These 
were purchased largely in the open market, but several brands were 
purchased from manufacturers themselves, and two of the brands 
were donated as samples by their manufacturers. These last two 
are not among the best brands according to the Voge tests. Pur- 
chases were made with the object of securing a wide sampling and 
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one which would be roughly representative of the market as then 
known. Table 1 gives the results of the tests.* 


TABLE 1.—ReEsuLTs oF VoGE TESTS. 


Perfect. Pinholes.** Burst. Flaws.t 
Total A 
number Per Per Per Per 
Brand. tested. No. cent. No. cent. No. cent. No. cent. 
(1). (2). (3). (4). (5). (6). (7). (8). (9). (10). 
1 74 70 94.5 1 1.4 1 1.4 2 Re 
2 74 64 86.5 2 2.2 5 6.8 3 4.0 
3 80 61 76.3 1 1.3 5 6.3 13 16.2 
4 144 109 75.6 3 2.1 6 4.2 26 18.1 
5 146 108 74.0 6 4.1 18 12.3 14 9.6 
6 60 42 70.0 6 10.0 3 5.0 9 15.0 
7 78 42 53.8 4 5.1 1l 14.1 21 27.0 
8 60 29 48.3 11 18.4 1 ® 3 19 31.7 
9 182 89 48.9 31 17.0 44 24.2 18 9.9 
10 216 91 42.1 12 5.6 12 5.6 101 46.7 
11 74 29 39.2 8 10.8 18 24.3 19 25.7 
12 72 26 36.1 12 16.7 5 6.9 29 40.0 
13 74 25 33.8 3 4.1 2 2.7 44 59.5 
14 108 35 32.4 4 13.0 11 10.2 48 44.4 
15 75 21 28.0 16 21.3 23 30.6 15 20.0 
16 74 14 18.9 13 17.6 3 4.1 44 59.5 
17 216 22 10.2 77 35.6 104 48 .2 13 6.0 
18 146 13 8.9 66 45.2 61 41.7 6 4.1 
19 72 6 8.3 13 18.0 47 65.3 6 8.3 
20 50 0 0.0 50 100.0 
21 74 0 0.0 32 43.3 42 56.7 
Totals 2149 896 331 472 450 
Weighted averages. . 41.7 15.4 21.9 20.9 
Adjusted weighted 
averages . . . . 40.9 15.2 29.4 14.5 


** Pinholes surviving inflation. 
+ Other flaws surviving inflation. 


The test employed by Voge has been described as a prolonged 
inflation test and was devised primarily to reduce the factor of 
human error in examining rubber sheaths for flaws, especially pin- 
holes. Essentially the technique consists in inflating each sheath 
to a moderate size, an ellipsoid about 8 inches long and 6 inches in 
diameter, clipping to close the open end, and then either hanging 
it from the ceiling, on racks, or placing it on continuous belts. In 
either case each sheath remains inflated for at least 15 to 20 minutes 
and in this time any holes will produce marked deflation and thus 
facilitate their detection. Those which retain their original volume 
of air are then visually examined against an illuminated ground 
glass background. Careful examination reveals flaws other than 
holes: dirt specks and foreign matter, creases or overlapping folds, 
blisters, thin spots, weak tips, very uneven dipping. Sheaths exhibit- 
ing these defects are recorded in Column 9. Those which burst 
with this degree of inflation are also classed as defective and are 
listed separately in Column 7. The theory underlying the classifi- 


* The names of the Brands tested in this study will be furnished on application to 
the authors. 
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cation of bursting as a defect is that a rubber sheath which cannot 
withstand this moderate inflation cannot be tested adequately and 
must, therefore, be assumed to be defective. It is not yet possible 
to set a standard of volume for inflation because the clinical signifi- 
cance of capacity for inflation is unknown. Since those with pin- 
holes were not reéxamined against the illuminated background, it 
is not possible to say how many may have had additional flaws. It 
must be further borne in mind that, since the sheaths were first 
inflated, those which burst may have had pinholes and other flaws. 
Hence both pinholes and other flaws are somewhat underestimated 
for the present sample. 

To what extent may the present sampling be taken as representa- 
tive of the entire United States market? The quantities tested are 
admittedly small and hence not highly reliable from the point of 
view of their adequacy. Further, the quantity tested of each brand 
was not rigidly set in pursuance of a weighting plan according to 
each brand its relative importance on the market. Finally, the 
knowledge of the internal organization of the commercial market 
was less complete at the time of selecting the sample than it sub- 
sequently became. With these factors in mind, a simple weighted 
average was computed for each column. In order to check the 
validity of the resulting averages from the standpoint of the repre- 
sentativeness of the data (not their adequacy), and on the basis of 
an improved knowledge of the internal organization of the market, 
a system of weights was devised and applied in turn to each per cent 
column in order to calculate for each category (passed, pinholes, 
burst, and other flaws) the number of sheaths which would be ex- 
pected in a completely representative sample of 1000. The results, 
reduced to percentages, appear in Table 1 as adjusted weighted 
averages. 

Critical Analysis of the Prolonged Inflation Test and Proposed Labor- 
atory Tests to Furnish More Exact Information. It is apparent that 
the Voge technique is an arbitrary one. There are no clinical data 
indicating what per cent of the sheaths with each type of flaw for 
which rejection was made might be expected to fail under condi- 
tions of actual use by the patient. The test had, perforce, to be a 
practical one, and was evolved from existing commercial tests of the 
rule-of-thumb type. However, one statement can be made: that 
any hole or tear in a rubber sheath renders it unfit for use as a pro- 
phylactic. All flaws other than holes are considered important to the 
extent that they may result in holes or tears in actual use. Here, 
again, it is important to keep in mind that no quantitative data 
exist, and it is not possible to say what per cent of the sheaths con- 
taining any given defect will fail in use. 

It is known that overlapping folds and uneven dipping result in a 
maldistribution of stress when a strain is put upon the sheath and 
that this condition is likely to be associated with a tear. 
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Similarly, a thin spot caused by the failure of one or more dips 
adequately to cover the entire surface of the dipping former repre- 
sents a section of rubber weaker than the surrounding area. Less 
resistant to strain, this section is a possible basis for a hole or tear. 

Weak tips may result when a freshly dipped former is turned up 
so as to permit the fluid to run down the former, especially when this 
is done either too long or too soon. Gravity pulls the fluid away 
from the tip. When dry, this section is weakest and inflates first. 
Since the tip is the site of the greatest strain, such a condition is 
thought to warrant rejection. 

Dirt and other foreign matter are dangerous when present in 
clearly visible size, although the exact size to be set as the borderline 
between safety and danger cannot be determined at the present 
stage of research. Particles of dirt and foreign matter are easily 
loosened from position in the wall of the sheath, thus leaving a hole 
or starting a tear. ' 

Blisters, like thin spots, are areas where there has been but one 
dip in the case of double-dipped sheaths. The blister results when 
a bubble of gas breaks through the outer film and leaves a crater-like 
portion of the wall with relatively thick rim and exceedingly thin 
center. The thin center often becomes a hole upon being stretched. 

Inflation occupies an ambiguous place in the testing technique. 
Some elements in the industry appear to assume that a given amount 
of inflation can be correlated with results obtained in use, although 
there are no data to support this view, and although all recorded 
inflation tests have at best taken into account only one factor, 
namely volume, to the exclusion of pressure and temperature. 
Inflation, does, however, have utility and is indispensable at the 
present time. The relative importance of certain flaws or defects, 
such as those discussed above, can be allotted and a classification 
described and agreed upon. The problem then becomes one of 
discovering the defects. Inflation is at present the only means of 
finding those characteristics which have here been tentatively 
designated flaws. In general, the greater the inflation, the more 
readily defects are observed. Extreme inflation of the modern soft 
cured sheath induces a permanent set which tends to make the sheath 
unfit for use. A cubic volume of one-third of a foot is suggested as a 
tentative standard for testing by inflation. The shape assumed by 
various sheaths when inflated makes it difficult to give correspond- 
ing specifications for length and diameter, but one-third of a cubic 
foot would be represented by a cylinder roughly 8 inches in diameter 
and 11 inches in length or altitude. 

Other elementary testing techniques have been applied by manu- 
facturers who seek processing controls. For the most part, these 
are simple weight and space measurements, aging tests or tensile 
strength tests. Of these the least significant has been tensile strength 
determination on longitudinal and lateral sections, and the reason 
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is that no real investigation appears to have been done on this 
important property. Space measurements by manufacturers have 
included wall thickness. 

There would seem to be a need for more exact laboratory examina- 
tion of the elementary physical properties of rubber sheaths. 
Strength and elasticity should be explored along the following lines: 
elongation and reduction in area; softness or hardness; yield point, 
elastic limit and ultimate strength, together with permanent set 
measured as a percentage increase in length and width; full detail 
on stress/strain characteristics. More detailed work on the réle 
of grain and fiber in tensile strength would be valuable. Micro- 
photographs have been too little used and studied. A mechanical 
fatigue test would add useful knowledge about sheaths. The physi- 
cal chemistry of hardness (or softness) may give some clue to con- 
ductivity. Finally, data on resistance to abrasion would permit a 
more intelligent description, classification and evaluation of rubber 
sheaths than the present limitations upon knowledge permit. 

The Practical Results of the Present Situation for the Physician. Is, 
then, the physician, in view of these criticisms of faulty material 
and testing, to abandon mechanical devices and advise his patients 
not to rely on mechanical prophylaxis? Such a conclusion would 
appear extreme, and it is suggested that the present limitations on 
the usefulness of the rubber prophylactic can be largely overcome 
by the following procedures: first, more careful purchasing; second, 
more thorough instruction of the patient in the technique of using 
and testing the rubber sheath; and third, throwing all possible 
influence behind a demand for adequate regulation of the quality 
of sheaths at their manufacturing source. 

Selective purchasing would be simple if the results of present 
tests could demonstrate incontrovertibly that, say, 1, 2, 3, and 4 
are the best brands and are safe to use. The Voge tests, although 
useful as indications, do not meet this need, and the results are of 
tentative value. A selection of reliable brands is possible, and such 
results can be of value. It is also to be remembered that purchases 
should be made only from reputable wholesale and refail druggists. 

In order to obtain the greatest protection from the mechanical 
prophylactic the patient should be instructed in methods of testing, 
in rolling and preparing for use, in placing, in removal and in after- 
care. That the patient has a satisfactory familiarity with the sheath 
should not be lightly assumed; advice on purchasing is especially 
worth while. 

Two methods of testing are recommended for the patient: infla- 
tion with air and filling with water. Lengthwise or lateral stretching 
alone is almost useless. Inflation with air to a shape about 11 inches 
long and 8 inches across permits careful visual examination, but 
to be effective this must be conducted under good lighting condi- 
tions. The best light source is one which is strong but evenly dif- 
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fused. The sheath should be placed between the observer and the 
light source. Those with heavy tips require separate inflation of 
the tips. To inflate the tip one grasps the sheath loosely in both 
hands in such a manner that the open ring rests on thumb and fore- 
finger of one hand and the body of the sheath hangs vertically within 
the closed fingers of each hand. In this position one partially 
closed fist rests above the other; air is introduced at the open end 
of'the sheath, and only the tip is free to inflate. Perhaps a simpler 
way is to roll the sheath half way and then to inflate. If the ob- 
server turns the inflated sheath about before sensitive areas on the 
face, pinholes are more easily located than is possible with the 
untrained eye alone. 

With the liquid latex product and the improved methods of com- 
pounding crepe rubber solutions, the problem of the age of the 
rubber prophylactic has almost disappeared. Rubber sheaths now 
commonly have a shelf life of two or more years. 

Rolling is easily learned. The unrolled sheath (preferable to the 
rolled) is drawn smooth on two fingers of one hand so that the ring 
is at the knuckles and the closed end hangs down from the finger 
tips. Two fingers of the other hand can then gently and evenly 
roll the sheath toward the finger tips. Four or five strokes quickly 
produce a rolled prophylactic ready for use. 

Certain refinements in the technique of using the sheath contribute 
to its usefulness as a prophylactic by increasing efficiency and by 
lowering psychic objection on the part of the patient. Active coital 
movement following ejaculation increases the likelihood of leakage 
of infected semen from the open end of the sheath as detumescence 
takes place. Similarly, withdrawal after detumescence is well 
advanced incurs the risk of spilling the contents in the vagina or on 
the vulva and the risk of contact between the penis and infected 
areas. If the ring of the sheath is felt and held to the root of the 
male organ at the moment of withdrawal, the danger of its slipping 
off is minimized. Some authorities deny the necessity for leaving 
a free half inch at the tip of the sheath for the ejaculate, but in 
patients complaining of discomfort at ejaculation, it is found that 
the presence of a pocket or space at the tip of the prophylactic may 
remove the cause of dissatisfaction and thus increase the probability 
that the patient will protect himself. In order to leave a space 
at the tip, the patient should be instructed to void the air from a 
half inch at the very tip by twisting it and holding it thus while 
unrolling the sheath on the erect penis so that no air will be impris- 
oned in the sheath. 

The diminished sensation and the not infrequent lessening of 
satisfaction accompanying the use of the sheath cannot be entirely 
overcome, but some men report less interference with normal sensa- 
tion when the glans penis is lubricated just before the sheath is 
placed. The objection of the female partner to the sheath is seldom 
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likely to be emphatic; intelligent questioning can be expected to 
reveal inadequate lubrication or some other fault of technique in 
most cases. 

Some writers® warn against intromission before placing the sheath, 
and the necessity for this precaution seems entirely clear. 

In removing the sheath, care must be taken that none of the 
material on it contaminates. Millspaugh® writes ‘“The condom 
should be carefully removed as a glove is stripped from the hand to 
avoid contact with the contaminated external surface.” Since the 
act of removal creates a possibility of infection, and in view of the 
fact that the sheath ‘‘fails at the root of the penis and the pubis” 
Harrison‘ suggests that disinfection follow the use of the sheath. 
This seems excellent advice, and practical in view of the reliability 
of soap and water.’ 

Inadequate lubrication causes many preventable tears. All 
patients using mechanical methods should be warned to assure 
themselves of adequate lubrication, either naturally or artificially 
provided, before intromission. Where supplementary lubrication 
is desired, a water dispersible lubricating jelly is somewhat prefer- 
able to any of the fatty lubricants. Should a break occur, the patient 
will need chemical means of protection and should be warned to 
prepare for emergencies, the immediate use of soap and water being 
thought of first. 

In conclusion, the writers believe that the physician can perform 
a public service by supporting or originating attempts to improve 
and to control the quality of mechanical prophylactics at their 
source. The responsibilities and importance of this industry from 
the point of view of public health rest but lightly upon the shoulders 
of its controlling elements, who fail in public spirit and social out- 
look. Clearly the public health requires prompt, thoroughgoing 
action to provide more reliable mechanical prophylactics. 

Conclusions. 1. Recent changes in manufacturing processes have 
markedly improved the durability of rubber sheaths which also 
present increased possibilities for dependability and high quality 
if manufacturers and distributors will apply adequate tests and will 
scrap defective sheaths. 

2. It is in the physician’s province to furnish such guidance in 
purchasing and such instruction in testing and use as will assure the 
patient a high degree of reliability. 

3. Dependability cannot be expected from random purchases of 
rubber prophylactics, however, since only about 40+ 5% of the 
rubber sheaths sold in the United States are thought by the authors 
to be fit for use. 

4. The reasons for the prevalence of inferior rubber sheaths are 
economic in origin, and operate through discouraging careful testing 
on the part of the manufacturer or wholesaler marketing his own 
brands. 
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5. In order to permit more accurate judgment on the reliability 
of specific commercial brands, present rather rudimentary methods 
of evaluation require further elaboration. 

6. The commercial factors, combined with the user’s ignorance 
of the necessity for making his own test, give the rubber sheath a 
prophylactic usefulness far below the value which could be estab- 
lished by control of quality through adequate testing. 


* The authors are indebted to Dr. Clarence J. Gamble for his assistance in the 
preparation of the material for publication. 


When this article was written, the State of Oregon had just pioneered with a 
state law empowering the Board of Pharmacy to set and to enforce standards for 
both chemical and mechanical prophylactics. More recently, legislation of similar 
import has been passed in Idaho and in California. Under date of October 4, 1937, 
the Food and Drug Administration notified manufacturers and dealers in venereal 
prophylactics that *‘Regardless of the nature of the prodncts, or methods by which 
they are used, all articles intended as venereal disease preventives are subject to 
the provisions of the act (Federal Food and Drugs Act).”” The authors welcome 
these important steps in the direction of the quality control they believe to be 
essential. 
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SINCE the report of Domagk,’ which pointed out the specific 
chemotherapeutic action of derivatives of para-amino-benzene-sul- 
phonamide in experimental beta-hemolytic streptococcic infections, 
there have been numerous articles in the literature dealing with 
experimental and clinical aspects of their use. The work of Buttle, 
Gray and Stephenson,? Colebrook, Buttle and O’Meara,‘ Fuller,” 


* This study was made possible by a grant from the Clinical Research and Teach- 
ing Fund, Yale School of Medicine. 
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Bliss and Long,! Marshall e¢ al." and others has contributed sig- 
nificantly to the experimental approach to the problem. Reports 
of Colebrook and Kenny,? Long and Bliss,'2 Schwentker e¢ 
and others have added to the rapidly accumulating mass of clinical 
experience with the chemotherapy of beta-hemolytic streptococcic 
infections. Complications encountered in the use of sulphanilamide 
and its derivatives have been reported by Frost,? Foulis and Barr,’ 
Southworth,” Discombe,* Plumer,“ and Paton and Eaton," and 
they have been mentioned incidentally by others. 

In the present report a series of 114 consecutive cases of beta- 
hemolytic streptococcic infection, treated with sulphanilamide at 
this hospital, is presented. 


Method. At the start of this study it was decided to treat all cases of 
proven beta-hemolytic streptococcic infection, as the material available 
was thought insufficient to evaluate the effect of the drug if alternate cases 
were treated. In addition, it was felt that by treating all cases a better 
estimate of human tolerance for sulphanilamide and its derivatives would 
be obtained. _ Studies of blood or urine sulphanilamide concentrations were 
not carried out in this series. 

Dosage. In general, the plan followed was that outlined by Long and 
Bliss,!? 7. e., (1) oral sulphanilamide: 1 gm. per day per 20 pounds of body 
weight up to 100 pounds, divided into 4 doses given at 6-hour intervals 
but not more than a total of 5 or 6 gm. per day in persons weighing over 
100 pounds; (2) parenteral sulphanilamide: 0.8 gm. per 40 pounds of body 
weight per day (given in 0.8% solution in physiologic saline); (3) “ Pron- 
tosil”—1 ce. per pound per day given intramuscularly in divided doses at 
6-hour intervals. A few cases treated early in this study received doses 
considerably below what is now considered to be adequate. Likewise, 
several cases were given doses which are somewhat larger than that which 
is now considered maximal. It is felt that 5 gm. per day represents the 
maximum therapeutic dose of sulphanilamide given orally, 3.2 gm. the 
maximum dose to be given parenterally per day. To be sure, these figures 
are tentative and are subject to change, depending on future experience as 
well as variability in absorption, tolerance and further blood sulphanilamide 
concentration studies. 

Prontosil was used to some extent early in this study. However, crystal- 
line sulphanilamide for parenteral use was later used because it seemed 
more effective and convenient as well as less expensive. 

Oral sulphanilamide seemed to be the preferable method of administra- 
tion and it is felt that parenteral administration is only indicated where 
oral medication is impracticable. 


Results. Hrysipelas. The results in 27 cases of erysipelas are, 
on the whole, quite satisfactory (Table 1). Twenty-seven cases of 
erysipelas treated in this hospital between January 1, 1936, and 
January 1, 1937, were reviewed and the results were compared with 
those obtained in cases treated with sulphanilamide. Though such 
a comparison serves as a poor substitute for a series of alternately 
treated cases, certain interesting facts were revealed. The duration 
of the disease was 13.9 days in the control group as compared to 
5.3 in the group treated with sulphanilamide. Spread of the local 
lesion was noted in 66% (18 cases) of the control series, while only 
11% (8 cases, 1, 3 and 12) of the treated series showed more than 
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slight marginal spread. Of these only 1 (Case 12) is now considered 
to have been adequately treated and even in that instance recovery 
occurred promptly. Two cases (14 and 25) are outstanding in 
view of the high mortality of erysipelas in infants in the presence of 
a positive blood culture (94%).° Infectious complications occurred 
in 3 cases. Abscesses formed in 2 cases (7 and 14) 3 and 8 days 
respectively after sulphanilamide had been discontinued. Recur- 
rent erysipelas developed in Case 16 10 days after withdrawal of 
the drug. Of the 3 fatal cases (10, 15 and 21), the cause of death 
in 2 (15 and 21) did not seem attributable to the erysipelas or the 
treatment. In the third case (10) the erysipelas had faded com- 
pletely and the patient died of kidney insufficiency, possibly aggra- 
vated by sulphanilamide. 

Pneumonia. In a group of 7 cases (Table 2), there were 3 (1, 6 
and 7) which had purulent complications at the time treatment 
was begun. In these cases the course was noticeably more pro- 
tracted, with one exception (Case 1). Two of the cases (1 and 7) 
subsided without surgery, while 1 (Case 6) required a thoracotomy, 
even though the pleural exudate had become sterile. In this case 

and 2 others subsequently treated, the course of streptococcal 
empyema seems to have been transformed into a subacute inflam- 
mation in which considerable organization, thickening of pleura 
and contraction of the chest created therapeutic problems of con- 
siderable significance. The remaining cases had no purulent com- 
plications at the onset and developed none after sulphanilamide 
was started. Recovery in these cases was more prompt. All cases 
recovered. 
Meningitis. Among 5 cases of meningitis (Table 3), 2 recovered 
(Cases 3 and 4). However, 1 of these (Case 4) developed an internal 
hydrocephalus in spite of the fact that the infection had subsided. 
Of the 3 cases which expired, only 1 might possibly be regarded as 
a therapeutic failure (Case 5). The other 2 fatal cases (1 and 2) 
could hardly be called failures, as the former died 5 hours after 
treatment was started and the latter had a mixed infection. The 
2 recoveries represent the only cases which have survived a beta- 
hemolytic streptococcic meningitis in this hospital in the past 
10 years. 

Mastoiditis. In a group of 15 cases of mastoiditis (Table 4) 
only 2 patients (7 and 13) required mastoidectomy after sulphanil- 
amide was started. In other words, 9 cases subsided without sur- 
. gical treatment. Case 15, which showed marked meningeal reaction, 
is perhaps the most striking one to recover without surgical inter- 
vention. None of the cases developed any infectious complications 
after sulphanilamide was started. All cases recovered. 

Otitis Media. Eleven cases of otitis media (Table 5) subsided, 
2 (Cases 2 and 7) without developing discharge. In 1 instance 
(Case 11) relapse occurred, but discharge promptly subsided when 
sulphanilamide was given. Mastoiditis or other infectious compli- 
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cations did not develop in any instance after treatment was started. 
All cases recovered. 

Miscellaneous (Table 6). Two cases of cellulitis (Cases 1 and 2) 
were treated. The former showed no response to sulphanilamide. 
The etiology of this case, however, was never proven. The fact 
that the culture of the abscess was sterile might possibly be of 
significance. Case 2 showed a good response initially, but an 
abscess containing beta-hemolytic streptococci developed after 
treatment was discontinued. One case of tenosynovitis (Case 3) 
showed no response but the dosage might have been inadequate. 
The course of another case (4), on the other hand, was quite satis- 
factory. Case 5, one of septicemia, responded fairly well but 
developed nitrogen retention and the drug had to be discontinued. 
When the septicemia recurred, response was again satisfactory and 
the drug was well tolerated at a somewhat smaller dosage. The 
lack of response in Case 6 could hardly be attributed to the failure 
of sulphanilamide as the patient was moribund when treatment 
was instituted. Case 7 is an example of therapeutic failure, as beta- 
hemolytic streptococci persisted in this patient’s draining scalp 
wound after 2} months of treatment. However, during the first 
3 weeks of therapy in this case, spinal fluid drained profusely through 
the infected wound and the fact that meningitis or intracranial 
infection did not develop might be of significance. 

Other Cases. Seven cases of scarlet fever were treated, 4 of which 
received no serum. The toxic phase of the disease seemed unaffected 
by sulphanilamide. There were, however, no septic complications 
in the group. In a series of 9 cases of purulent sinusitis, only 1 
required surgical treatment after sulphanilamide was started, and 
that patient had a mixed infection. At operation, only pneumo- 
cocci were found in the sinus culture. Among 11 treated cases of 
lymphadenitis, only 2 required surgical therapy after treatment 
was started and 1 of these had a mixed infection. Adenitis recurred 
in 2 cases, but in each case responded satisfactorily to sulphanila- 
mide. Sixteen cases of pharyngitis and tonsillitis responded fairly 
promptly and none developed infectious complications. 

Infectious Complications. Infectious complications were encoun- 
tered in 10 of the 114 cases (8.7%). In retrospect, one might 
attribute these in some cases to inadequate dosage or too rapid 
withdrawal of the drug. Such an incidence detracts materially 
from the good results obtained. Perhaps the number of such com- 
plications may be reduced appreciably when more exact methods 
are employed in determining dosage and duration of treatment. 

Complications Attributed to Sulphanilamide. In the present group 
of cases complications were frequent, various, prominent and some- 
times severe (Table 7). Cyanosis was by far the most frequent, 
in fact one might question whether it is really a complication or a 
natural concomitant of the administration of this drug. Spectro- 
scopic studies of the venous blood of 5 cases (courtesy of Dr. Kurt 
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TABLE 7.—CoMPLICATIONS DUE TO SULPHANILAMIDE ENCOUNTERED IN THE TREAT- 
MENT OF 114 Cases OF BETA-HEMOLYTIC STREPTOCOCCIC INFECTION. 


Cases. Percentages. 

Secondary anemia . 1 0.9 
Total number of cases showing complications excluding 

19.3 
Total number of cases showing complications . . . 56 49.1 


Stern) revealed evidence of methemoglobinemia, estimated to rep- 
resent 5 to 15% of the total hemoglobin. In general, it was felt 
that the degree of cyanosis was too great to be entirely explained 
on the basis of the degree of methemoglobinemia present. In one 
instance, by oxygen capacity studies, 16% of the hemoglobin was 
found to be present as methemoglobin. Only 2 patients of the 
114 treated had any exposure to magnesium sulphate or other 
saline cathartics, that being in the form of soaks in both instances. 
Cyanosis was present in both cases, but was in no way remarkable 
in type or degree. In one of these cases spectroscopic examination 
of the blood revealed evidence of methemoglobin and no sulph- 
hemoglobin. 

In 14.96% of the cases a febrile reaction was noted, occurring 
with or without a rash and coming on usually between the seventh 
to tenth day of the drug therapy. To distinguish this type of reac- 
tion, the term Drug Fever is suggested. This phenomenon has many 
features which suggest a similarity to Serum Disease. More com- 
plete data and details on this type of reaction have been published." 

Nitrogen retention developed during therapy in 3 instances; 
subsided promptly in 2 of these when the drug was discontinued. 
One of the cases which recovered had no known preéxisting kidney 
disease. The third case had acute nephritis when treatment was 
started and later developed uremia and died. 

In one instance toxic hepatitis was noted in a patient with prob- 
able chronic cholecystitis. Recovery occurred when the drug was 
discontinued. Secondary anemia out of proportion to that expected 
from the disease developed in 1 case and this condition promptly 
corrected itself when the drug was discontinued. One patient was 
sent to this hospital with thrombocytopenic purpura. He had 
been taking sulphanilamide, salol and phenacetin in small dosages 
while being treated for pharyngitis and cervical adenitis. This 
patient gradually recovered and, although the etiology is not proven, 
it seems quite likely that sulphanilamide might have played a part 
in the etiology of the blood dyscrasia. No cases of neutropenia 
were noted in the present series. 

Comment and Conclusions. Because of the fact that the course 
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of the infectious diseases reported on is extremely variable, it has 
been difficult to evaluate the results observed in this group of cases. 
The impression has been gained, however, that sulphanilamide 
favorably modifies the course of beta-hemolytic streptococcic infec- 
tions in the majority of instances, although the results presented fall 
far short of proving this point. Such proof can only be forthcoming 
through compilations of similar series and more extensive and 
accurately controlled studies. 

In addition, it is apparent that sulphanilamide is far from being 
non-toxic. When a therapeutic agent causes an illness which may 
occasionally be more severe than the initial infection, one is forced 
to consider seriously before advocating its widespread usage, at 
least for the milder forms of streptococcic infection. Certainly 
the indiscriminate use of the drug in the absence of bacteriologic or 
clinical indications is to be condemned. The toxic phenomena 
described are all relatively immediate in making their appearance. 
To what extent delayed toxic reactions will occur and what their 
nature and severity may be, of course, remains to be learned. 
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Durtne the past few months we have been much interested in the 
possibilities of the use of sulphanilamide in the treatment of menin- 
gitis. The object of this paper is not to review the extensive litera- 
ture which has already been published in regard to this chemical 
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and the results of its use but rather to record briefly our own experi- 
ence with it. 

It must be admitted that the potentialities of sulphanilamide 
are not as yet completely known. It may be said without much 
danger of contradiction that it is of great value in the treatment of 
infections with the hemolytic streptococcus. We believe that our 
observations have proved this to be so in the case of meningitis 
due to this organism. 

There is good evidence, both from experimental and clinical 
studies, to indicate that it is of value in infections with the meningo- 
coccus. Our own experience in this connection has been encouraging, 
but up to the present time has been limited. The results of Schwent- 
ker, et al.’ have been decidedly encouraging. 

{xperimental studies indicate that this chemical is of value in 
pneumococcic infections. The clinical results have been indefinite. 
Our own experience, however, indicates that sulphanilamide may 
be effective at times in pneumococcic meningitis. 

Preliminary experiments performed by Dr. Olga Provitzky indi- 
cate that a combination of Prontosil and immune serum has some 
curative action on otherwise fatal inoculations in mice with influenza 
bacilli (isolated from spinal fluids). 

The mode of action of this chemical is not known. It has how- 
ever, been shown by Marshall, Emerson and Cutting that it 
has the remarkable power of penetrating all tissues, including bone 
and fat. This particular quality may be an important factor in its 
effectiveness. Marshall further points out that the chemical is 
readily absorbed into the general circulation and that its concentra- 
tion in the spinal fluid is nearly equal to that in the blood even after 
oral administration. 

Sulphanilamide and its various derivatives have been used too 
short a time to admit of definite conclusions in regard to the optimum 
dosage and the best methods of administration. The preparations 
that we have used are Prontosil intramuscularly, Prontylin orally 
and at times an 0.8% solution of Prontylin crystals intraspinally. 
It is our impression that it is not necessary to use the large doses 
advocated by certain workers. As a rule, we have given 5 ce. or 
less of the Prontosil every 4 hours to younger children and 10 ce. 
every 4 hours to older children and adults. In addition, from 5 to 15 
grains of Prontylin have been given every 6 hours. We have felt 
that the use of the combination was preferable to either agent alone. 
With evidence of definite clinical improvement the Prontosil was 
usually discontinued but the Prontylin was continued for a variable 
period. 

While there are references to the use of a solution of Prontylin 
crystals subcutaneously, we have administered it only intraspinally. 
An 0.8% solution is prepared by dissolving the crystals in hot 

‘normal saline. The fluid is then allowed to cool to body tempera- 
ture and is administered intraspinally by gravity, in a dose of 10 
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to 25 cc. The unused part of the solution may be kept under sterile 
precautions for several days. If the crystals precipitate out, as they 
will if the solution is kept in a cold place, they will redissolve by 
warming to 45° to 50° C. 

We do not feel sure at present that there is any advantage in 
administering the sulphanilamide intraspinally. Indeed most of 
our recovered cases were not treated in this manner. We have 
already referred to the observation of Marshall, et al.? regarding the 
high concentration of sulphanilamide in the spinal fluid following 
oral administration. However, the 0.8% sulphanilamide solution 
is non-irritating to the meninges and can do no harm. There may 
also be an advantage from a mechanical point of view in replacing 
a certain amount of the spinal fluid withdrawn. Prontosil should 
not be used either intravenously or intraspinally. 

There has been considerable discussion in regard to the toxic 
effects of sulphanilamide. We have not observed such effects in 
any alarming degree. We realize of course that an occasional patient 
may be unduly sensitive to this as to any other chemical. If the 
patient already has marked anemia or cyanosis or impairment of 
renal function the drug should be used with caution. It is no doubt 
advisable to make repeated blood counts during the period of treat- 
ment. 

We have used sulphanilamide in cases of meningitis due to the 
hemolytic streptococcus, the pneumococcus, the meningococcus and 
the influenza bacillus. We have also used it in a group of miscella- 
neous cases including meningococcemia. 

The use of sulphanilamide in cases of hemolytic streptococcic 
meningitis have yielded results that seem to us quite astounding. 
While the number of cases is still small the results have been almost 
uniformly favorable. We have had 17 cases. All but one of these 
have been secondary to infections of the ears or mastoids. The 
exception was a case associated with a pansinusitis. 

The diagnosis in these cases was definitely established by recover- 
ing the hemolytic streptococcus from the spinal fluid culture. In 
this connection it is important to stress that certain strains of this 
organism will hemolyze only horse blood and in media which do not 
contain sugar. 

Another case of meningitis, in which scarlet fever was followed 
by double otitis media and right mastoidectomy, was probably 
due to a hemolytic streptococcus. The spinal fluid was purulent, 
showed marked diminution in sugar and Gram-positive cocci in 
smear on two occasions. However, the culture did not grow. This 
patient recovered. She received convalescent scarlet fever serum 
in addition to the sulphanilamide. 

Of the 17 cases in which there was no question of the diagnosis 4 
have died and 13 have recovered. 

The following table shows the more important points in regard 
to this group of cases: 
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It may be worth while to discuss briefly the 4 fatal cases. One 
patient had a double otitis media and double mastoiditis. There 
was also clinical evidence of a brain abscess and the dural plate was 
found to be nearly destroyed when the operation was performed. 
The patient died within 12 hours after the first dose of Prontosil. 
The second case was one of severe pansinusitis of long standing and 
meningitis of several days’ duration. He was in a grave condition 
and died within 24 hours after starting the sulphanilamide. The 
necropsy showed extensive suppuration of the meninges and sinuses 
including the sphenoidal and a large spindle-cell sarcoma of the 
pituitary body. The third patient had a right mastoidectomy fol- 
lowing otitis media. There was quite marked improvement for a 
time but death finally ensued. At necropsy, no portal of entry was 
found in the gross and there was no evidence of any localized sup- 
puration. The fourth patient had a double otitis media following 
scarlet fever, a right mastoidectomy, packing of the lateral sinus 
and ligation of the right jugular. The onset of the meningitis was 
7 days later. She was adequately treated with sulphanilamide and 
also received scarlet fever convalescent serum both intraspinally and 
intravenously. She died 17 days after the onset of the meningitis. 
At necropsy, it was found that there was herniation of the cerebellum 
into the wound of the right mastoidectomy. There was also throm- 
bosis of the left transverse and the lateral sinuses and left jugular 
vein. It may certainly be said that in the case of 3 of these patients, 
the first, second and fourth, the developments were such that the 
fatal terminations cannot be ascribed to a failure of action of the 
sulphanilamide. 

A comparison of these results with those previously obtained by 
us is indeed striking. During the period of more than 26 years that 
the meningitis division has been in existence, the. case fatality in 
hemolytic streptococcic meningitis has been uniformly very high. 
Up to the end of 1936 we had seen 274 cases of various. kinds of 
streptococcic meningitis, most of which were the hemolytic variety. 
Of these only 15 recovered, of which 9 were definitely caused by the 
hemolytic streptococcus. There was a tenth recovery in which 
there was a mixed infection of the meningococcus and the hemolytic 
streptococcus. Three of these recoveries were in patients in whom 
the meningitis developed following scarlet fever. In two instances 
the antiscarlatinal serum was used and in the third, large amounts 
of convalescent serum and small amounts of Prontosil and Pron- 
tylin. 

One may wonder if we are dealing at present with less virulent 
strains of the hemolytic streptococcus. Experiments in animals 
cannot prove this as there is no uniform relationship between the 
reaction in animals and the severity of the disease in the patient 
from whom the strain was isolated. It would seem remarkable if 
there has been a sudden change in virulence. During the year 1936 
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we saw 20 cases of hemolytic streptococcic meningitis all of which 
died with the exception of the third following scarlet fever to which 
we have already referred. 

We have seen 14 cases of pneumococcic meningitis. The types of 
pneumococcus are shown in Table 2. 


TABLE 2. 
Beyond 
Number 2 2 1 1 2 1 1 1 1 2 


A fifteenth case showed a mixed infection of Pneumococcus III 
and Streptococcus viridans. The meningitis followed an operation 
on the ethmoid. The blood culture was positive for the pneumo- 
coccus. The patient died. 

Of these 14 cases 3 recovered. The first was a Type XXXI 
meningitis which developed shortly after a tonsillectomy and an 
operation on the ethmoids. The second case (Type X XIX) followed 
within 48 hours after a submucous resection and an operation on a 
turbinate. The third patient (Type IV) had a double otitis media 
complicated by bilateral mastoiditis. A mastoidectomy was done 
first on right side and a week later on left side. Meningitis developed 
about a week after the second operation. The patient ran a fairly 
stormy course but recovered. 

None of these patients who recovered received serum. 

Of the 11 fatal cases only 2 had no history of a primary infection. 
In certain instances no definite focus could be located but there was 
a history of an upper respiratory infection immediately preceding 
the onset of the meningitis. Whenever a specific serum was avail- 
able it was used in addition to the sulphanilamide. 

While the clinical results with sulphanilamide in pneumococcic 
meningitis are not at all comparable to the results in meningitis due 
to the hemolytic streptococcus, they are nevertheless favorable 
when compared to our former case fatality which had been 100%. 
Furthermore, even in the fatal cases the illness was as a rule of a 
longer duration than in our previous experience. 

Our experience with sulphanilamide in meningococcic infections 
has been too limited to warrant a detailed discussion. With one 
exception we have used this chemical as a supplement to the specific 
serum. The exception was a very severe case of meningitis due to 
the meningococcus and the hemolytic streptococcus. This patient 
suddenly developed respiratory failure, which, we believe, was due 
to a herniation of the cerebellum with compression of the medulla. 
However, no necropsy was obtained. ‘In a few instances we have 
used Prontosil and Prontylin successfully in patients with a definite 
or probable meningococcemia who had become sensitive to serum. 
In 2 very severe cases of meningitis, one with a septicemia and joint 
involvement and the second in her fourth month of pregnancy, we 
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believe that the sulphanilamide played a part in their rather rapid 
recoveries. In one instance the combined use of serum and sulph- 
anilamide failed to check the progress of the disease. Toward the 
end the patient presented clinical evidence of brain abscess. Unfor- 
tunately, there was no necropsy. 

It is our belief at the present time that the sulphanilamide should 
be used in conjunction with the specific serum, except in instances 
where the patients are sensitive to serum. 

We have treated only one case of influenzal meningitis since we 
began the use of sulphanilamide. This patient received the anti- 
influenzal serum both intravenously and intraspinally and also 
Prontosil and Prontylin. She made a rapid recovery. Reference 
has already been made to experimental work by Dr. Povitzky in 
regard to the value of combined use of specific serum and Prontosil 
in infections by B. influenze. 

We are certain that in the treatment of meningitis the use of 
sulphanilamide should be supplemented by such other methods of 
treatment as are indicated. In meningococcic meningitis the specific 
serum should certainly be used until further proof of the efficacy of 
sulphanilamide alone has been established. In streptococcic men- 
ingitis following scarlet fever it is probably advisable to use either 
the specific or the convalescent serum. In pneumococcic meningitis 
the value of serum is indefinite. When meningitis is due to B. 
influenze we believe that the anti-influenzal serum should be used. 

It is important in all forms of meningitis adequately to drain 
the subarachnoid space. In our experience, the more radical meth- 
ods of establishing drainage, such as laminectomy or trephining the 
cisterna magna, have no advantage over repeated lumbar punctures 
or cisternal or ventricular punctures if block occurs. Indeed, estab- 
lishing permanent drainage may be a disadvantage if serum or 
chemicals are to be used intraspinally. Forced spinal or peri- 
vascular drainage has been used rather extensively during the past 
4or5 years. We have had considerable experience with this method 
of treatment. As a result of our experience we do not recommend it. 

Whenever the meningitis is secondary to a focus of infection it is 
important to eradicate this focus as completely and as promptly 
as possible. It cannot be too strongly emphasized that not infre- 
quently a severe mastoiditis may fail to present clinical symptoms 
and occasionally even roentgenographic evidence of involvement 
(Table 1). Of course, a patient will occasionally recover even if the 
focus infection is not removed. But as a rule it is too great a risk 
not to eradicate the primary focus. 

The general care of patients suffering from meningitis is always 
important. Proper attention should be paid to an adequate fluid 
intake and to elimination. It is of the utmost importance to keep 
the patient quiet even if it is necessary to use sedative. 

Summary. We have discussed our experience in the use of sulph- 
anilamide in the various forms of purulent meningitis. The results 
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in meningitis due to the hemolytic streptococcus have been excellent 
and in pneumococcic meningitis encouraging. Our experience in 
meningococcic infections has been too limited for definite conclusions 
to be drawn. However, it is our impression that it is of value in 
these cases. We have also stressed the importance of additional 
methods of treatment. 

Since this paper was written, an article has been published by 
Branham and Rosenthal! entitled ‘Sulphanilamide, Serum, and 
Combined Drug and Serum Therapy in Experimental Meningo- 
coccus and Pneumococcus Infections in Mice.” The following quo- 
tation is taken from this publication: “The combination of serum 
and drug therapy yielded much better results than either alone. In 
four experiments in which poor curative effects were obtained with 
serum or drug only, combined therapy resulted in the survival of 
most of the mice. A synergistic action seemed to exist, since the 
increased effectiveness of combined therapy was greater than the 
additive effects of drug and serum alone. 

“The superiority of combined drug and serum therapy was like- 
wise demonstrated in mice infected with Type I pneumococci. 

“The results of these experiments suggest that a combination of 
drug and serum therapy in meningococcus and pneumococcus infec- 
tion in man is worthy of trial.” 


We wish to thank the Winthrop Chemical Company for generously supplying us 
with Prontosil, Prontylin and Prontylin crystals. 
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THE TOXICOLOGY OF CYANIDE. 


By ALEXANDER O. GETTLER, PuH.D., 
PROFESSOR OF CHEMISTRY, WASHINGTON SQUARE COLLEGE; PROFESSOR OF TOXICOLOGY, 
MEDICAL SCHOOL OF NEW YORK UNIVERSITY; TOXICOLOGIST TO NEW YORK CITY, 
NEW YORK. 


AND 
J. OapEN Batne, Pu.D., 
ASSISTANT PROFESSOR OF CHEMISTRY, SOUTHWESTERN UNIVERSITY, MEMPHIS, TENN. 


(From the Chemical Laboratories of Bellevue Hospital and of Washington Square 
College, New York University.) 

I. Analytical Methods. A. QUANTITATIVE SEPARATION OF CYAN- 
IDE From Tissues. Isolation and complete recovery of cyanide 
(as HCN) from the tissues is essential before any quantitative 
method can be.applied. Three procedures have been used for this 
purpose: ordinary distillation, steam distillation, and aération. 
We have discarded the first two procedures in favor of the third 
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because the volume of the distillate needed to recover all of the 
cyanide present in the tissue is considerably reduced thereby, and 
much less foreign volatile organic material passes into the distillate. 
The latter point is very important, since organic contaminations 
interfere with the quantitative methods for cyanide. 

The organs, as soon as removed from the body, are placed into 
covered receptacles and then put into the refrigerator. When ice 
cold, about 125 gm. are passed through a meat grinder that was 
previously cooled by cracked ice. These precautions are taken in 
order to prevent any loss of HCN by volatilization. The finely 
divided tissue (100 gm.) is quickly placed into a 500-cc. flask 
(Fig. 1, B); 300 cc. of cold water, 2 ce. white mineral oil and 10 ce. 


E 
A 


F 


TO SUCTION 


Ds D, 


Fig. 1.—A, Water bath; B, round-bottom flask; C, reflux condenser; Di, D2, Ds, 
absorption tubes; F, asbestos screen. 


of 5% tartaric acid are added. The mineral oil prevents frothing 
during the distillation, and the tartaric acid facilitates the complete 
removal of the cyanide (HCN). The flask is connected to a vertical, 
water-cooled condenser (C), which in turn is joined to 3 absorption 
tubes (D), connected in series. Each absorption tube contains 
10 ec. of N/10 NaOH. Suction is applied to the side-arm of the 
last absorption tube. The water in the bath (A) is heated to 
boiling. The suction is then regulated so that the content of the 
flask (B) is vigorously agitated, but slowly (about 5 drops per 
minute) distills into the first alkali absorption tube. Any HCN 
escaping from tube D-1 is absorbed in the alkali solutions of D-2 
and D-3. After the distillation has run for 2 hours the suction 
is shut off, and the condenser is disconnected from the distillation 
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flask at E. The 3 alkali absorption solutions are quantitatively 
transferred to a 100-ce. volumetric flask, and the volume then 
made up to the 100-cc. mark. In case very small quantities of 
cyanide are suspected in the tissues, this final volume may be easily 
kept down to 50 cc. by washing each tube successively with the 
same wash water. If the resulting solution is not perfectly clear, 
it should be cooled to 0° C. and then filtered through a dry filter 
paper. Aliquot portions are taken for analysis. 

B. DETECTION OF CYANIDE IN HumaN Tissures. The following 
tests have been recommended for the detection of cyanide in gastro- 
intestinal contents, body tissues and fluids. 


1. Copper-guaiac Test. Place about 50 gm. of finely ground organ or 
a few centimeters of stomach contents into a 100-cc. flask. Acidify the 
material with tartaric acid, and suspend above it a strip of freshly prepared 
copper sulphate-guaiac paper (filter paper which has been wet in turn with 
10% alcoholic solution of guaiae and 0.1% aqueous copper sulphate solu- 
tion), stopper the flask, warm contents a little and allow to stand about 
one-half hour. If a blue or green color does not develop on the paper then 
cyanide is definitely excluded. No further tests for cyanide need be done, 
because this is the most sensitive test available. If a blue color develops, 
cyanide may be present. Since, however, the blue color is also produced 
by ammonia gas, hydrogen chloride, ozone, oxides of nitrogen, bromine, 
chlorine and hydrogen peroxide, 2 or 3 of the following tests must be resorted 
to in order definitely to establish the presence of cyanide in the material. 


For the following tests, the distillates obtained by steam distilla- 
tion of the acidified organs and stomach contents are used. 


2. Liebig’s Thiocyanate Test. Twenty cc. of the distillate and 2 cc. of 
ammonium polysulphide are placed into an evaporating dish, and evapo- 
rated to dryness on the steam bath. The residue is treated with 5 ce. of 
water, then slightly acidified with HCl, warmed a little, thoroughly stirred 
and allowed to stand several hours, in order that the colloidal sulphur may 
precipitate. The material is then filtered, and 10% ferric chloride is added 
dropwise, until a maximum color intensity is obtained. A red color indi- 
cates the presence of cyanide. 

A variation of the thiocyanate test follows: An aliquot portion of the 
distillate is boiled with ammonium sulphide for a few minutes, then con- 
centrated to 1 cc., acidified with HCl and extracted several times with 
ether. The ethereal extracts are allowed to evaporate spontaneously. 
Dilute ferric chloride solution is added dropwise to the residue as long as 
the color deepens. If a red color develops, which is soluble in ether, the 
presence of cyanide is established. 

3. Prussian Blue Test. Twenty cc. of the distillate are made strongly 
alkaline with NaOH solution and concentrated to about 2-cc. volume. 
Two drops of 5% ferrous sulphate and 1 drop of 10% ferric chloride are 
added, and the mixture is slightly warmed. Concentrated HCl is then 
added drop by drop (avoid excess), until the brown precipitate (iron 
hydroxides) just dissolves. If cyanide is present, a deep blue color or 
precipitate of Prussian blue remains, which is insoluble in dilute HCl. 

4. Vortman Test. To 5 cc. of the distillate are added a few drops of 
10% potassium nitrite solution and 2 to 4 drops of 5% ferric chloride, and 
sufficient dilute sulphuric acid to give the mixture a bright yellow color. 
Heat the mixture to boiling, allow to cool, add sufficient ammonia to 
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precipitate the excess of iron and filter. To the filtrate add a few drops of 
very dilute ammonium sulphide solution. If cyanide is present, a violet 
color appears which gradually passes through blue, to green and then yellow. 

5. Phenolphthalein Test. To 2 cc. of the distillate add 2 or 3 drops of a 
colorless alkaline solution of phenolphthalein (made by boiling, under a 
reflux, a dilute NaOH solution of phenolphthalein with zine dust until 
colorless) and a drop of very dilute (1 to 2000) copper sulphate solution. 
The development of a red color indicates the presence of cyanide. 

6. Picric Acid Test. Five ce. of the distillate are made faintly alkaline 
with NaOH solution, and 2 or 3 drops of saturated picric acid are added. 
On warming, a red color develops if cyanide is present in the sample. 

7. Ferrous-uranic Test. About 5 mg. of ferrous sulphate, and the same 
quantity of uranic nitrate are dissolved in 50 cc. of water. One ce. of this 
test solution is placed into a porcelain dish, and 1 or 2 drops of the distillate 
to be tested are added. The appearance of a gray-purple color, or purple 
precipitate indicates the presence of cyanide. 

8. Silver Test. Thirty ce. or less of the distillate are placed into a 50-ce. 
flask, and acidified with 6N HNO;. A hanging drop of AgNO; solution on 
a glass slide is placed over the mouth of the flask. After 30 minutes the 
slide is carefully removed, 1 drop of dilute nitric acid is added to the drop 
on the slide, and a coverslip placed thereon. The material under the 
coverslip is now slightly heated by playing a very small flame across the 
under side of the glass slide. On cooling, long slender crystals of AgCN 
are visible under the microscope. AgCl crystallizes as octahedra, and can 
therefore easily be differentiated from AgCN. 


After many years of experience with the above tests we recom- 
mend the use of Test 1 only as a preliminary rapid and sensitive 
way of ruling out the presence of cyanide. For definitely establish- 
ing the presence of cyanide, Tests 2, 3 and 8 give the best and most 
specific results. 

C. QuaNTITATIVE METHODS oF ANALysiIs. The various quanti- 
tative methods for cyanide described in the literature were critically 
studied in order to ascertain whether they would yield accurate 
results when dealing with very small amounts of cyanide (2 to 
0.2 mg. per 100 gm.) as found in human organs of fatal cyanide 
cases. 

1. The Volumetric: Silver Nitrate Method was found to be very 
accurate for determining small amounts of cyanide ranging between 
2 and 0.03 mg. HCN in 25-ce. volume. For values below 0.03 mg. 
HCN the method gives slightly high results. 

2. The Iodometric Titration was discarded because (a) the reaction 
with iodine and HCN is reversible; (b) starch cannot be used as 
an indicator, making the end point difficult to observe; (c) the 
reaction upon which the method is based is not specific for the 
cyanide radicle. 

3. The Colorimetric Method With Picric Acid is not quantitative. 
When applied to fresh tissues it yields results that are about 10% 
too low. With putrefied and embalmed organs the method is 
entirely valueless. Many volatile substances such as H.S, SOs, 
aldehydes, and so forth, traces of which may be found in tissues, 
also cause the formation of the red color, and thus interfere. Not- 
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withstanding its several defects this method can be used as a pre- 
liminary, rapid but rough estimation of the cyanide content. 

4. The Colorimetric Method Based Upon the Production of Prussian 
Blue was discarded because we found that the intensity of the blue 
color was not strictly proportional to the cyanide concentration. 
With large amounts of cyanide the blue precipitate forms, and with 
low-cyanide concentrations the Fet+++ ions impart a green tinge to 
the blue color (even though KF was added to prevent this) making 
it impossible to get an accurate reading. 

5. The Colorimetric Method Based Upon the Conversion of the 
Cyanide to Ferric Thiocyanate was studied in detail as to the following 
points: (a) To convert completely the cyanide present to thio- 
cyanate by evaporating to dryness with ammonium polysulphide 
it was found that 10 cc. of ammonium polysulphide must be used 
for 1 mg. or less of HCN. If the amount of HCN present is much 
above 1 mg. the conversion to thiocyanate by means of 10 cc. of 
ammonium polysulphide is not complete. Instead of using more 
polysulphide, it is better to use an aliquot portion of the distillate 
containing 1 mg. or less of cyanide. This is approximated by a 
preliminary determination using the picrate method. 

(b) Since the reaction for the production of the red color is a 
reversible one, 

FeCl; + 3HCNS Fe(CNS); + 3HCl 


it is evident that the depth of the red color produced from a defi- 
nite quantity of HCNS, will also depend upon the amount of Fe+*+ 
ions and H+ ions present. Fet+++ ions tend to increase the color, 
while H+ ions tend to decrease it. Our experimental results indi- 
cated that if the standard thiocyanate solution is near the concen- 
tration of the solution to be compared, and if 5 cc. of a 10% FeCl; 
solution be added to 50-cc. volumes of each, then the red (Fe(CNS)3) 
color produced is exactly proportional to the thiocyanate content 
for values of HCN ranging between 10 and 0.5 mg. in 50 cc. Below 
0.5 mg. concentration, the influence of the excess FeCl; on the color 
is quite marked. With these low values of cyanide (below 0.5 mg. 
in 50 ce.) it is therefore especially important to have the standard 
very close to the value of the solution to be compared. 

(c) As to the effect of H+ ions upon the intensity of the red 
Fe(CNS); color, we found that if HCl concentration is kept below 
3 ce. of N/10 in 50 ce. of solution, there is no appreciable dis- 
turbing effect. 

(d) Experiments dealing with the stability of the red Fe(CNS); 
color revealed that standing for hours, even in a well-lighted room, 
had no noticeable effect upon the depth of color. 

Our studies revealed that the ferric thiocyanate colorimetric 
method is very sensitive and accurate, provided the directions as 
described below are rigidly adhered to. 
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6. The Gravimetric Method, in which the cyanide is weighed as 
AgCN, was found to be unsuited for the determination of small 
quantities of HCN in the presence of other volatile organic matter 
from tissues. The recovery varied between 80 and 200%, and the 
variation was not constant for any fixed quantity of HCN. The 
presence of organic reducing substances in the distillate constitutes 
the chief disturbing factor, this being especially noticeable in cases 
of putrefaction. The reducing action precipitates some metallic 
Ag, giving high results. The accurate determination of small 
quantities of cyanide present in tissues is practically impossible 
with this method. 

Our experiments indicate that of the various quantitative methods 
for small amounts of cyanide only 2 (silver nitrate titration method 
and ferric thiocyanate colorimetric method) give accurate results. 
The colorimetric method with picric acid, although not accurate, is 
very rapid, and hence of advantage for a rough preliminary estima- 
tion of the cyanide content. 


D. DETAILED PROCEDURE FOR THE QUANTITATIVE DETERMINATION OF 
HCN 1n Tissue Distituates. 1. Colorimetric Method with Picric Acid. 
This method simply serves as a rough approximation of the cyanide content. 

The tissue is distilled by aération as has been described above. Ten ce. 
of the 100 ce. alkaline absorbed distillate (which contains 3 ec. N/10 NaOH) 
are placed in a 50-cc. flask and 10 ce. of picric acid reagent (0.5% picric 
acid and 5% NasCO;) are added. The flask is stoppered and contents 
heated at 50° C. for 1 hour in order to develop the maximum color. When 
cool again, the red color produced is compared with a standard KCN 
solution similarly treated. Since alkalinity intensifies the color of the 
picric acid, it is essential that the standard contain exactly the same amount 
of alkali as the unknown. The most applicable standard for tissue analysis 
is made as follows: 60.2 mg. of KCN are weighed out and transferred to 
a 1-liter flask by means of a little water; 300 cc. of N/10 NaOH, and then 
enough water is added to bring the volume to exactly 1 liter. Ten ce. of 
this standard contains 0.25 mg. HCN. In analyzing stomach contents for 
cyanide, a correspondingly stronger standard should be used. 

2. Colorimetric Ferric Thiocyanate Method. An accurately measured 
aliquot of the alkaline absorbed distillate, containing in the neighborhood 
of 1 mg. of HCN (as previously determined by the picrate method) is 
placed into a small evaporating dish. Ten cc. of ammonium polysulphide* 
are added, and the mixture is then evaporated to dryness on the water bath. 
To the residue are added 30 cc. of water and N/10 HCl until distinctly acid. 
The mixture is slightly heated, thoroughly stirred, and then allowed to 
stand overnight to insure complete precipitation of the colloidal sulphur. 
The mixture is next filtered into a 50-cc. volumetric flask. The evaporat- 
ing dish and residue on filter paper are washed with small portions of 
water, and the washings are added to the main filtrate. Five ec. of 10% 
FeCl; and enough water are now added to bring the volume to the 50-cce. 
mark. After thoroughly mixing, the red color obtained is compared in a 
colorimeter with a standard KCNS solution (3.6 mg. KCNS, equivalent 
to 1 mg. HCN, plus 5 ce. of 10% FeCl; made up to 50 ce. with water). 
Should the HCN content in the distillate be very small (0.2 mg. or less in 


* Saturate 600 cc. of conc. NHsOH with H2S, then dilute to 1 liter with conc. 
NH.OH. Add an excess of powdered sulphur, and let stand, shaking occasionally, 
until saturated. 
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10 ec.) then all working volumes are reduced, and the final volume is kept 
down to 25 ce. 

3. Volumetric Silver Nitrate Method. Twenty-five cc. of the alkaline 
absorbed distillate containing the cyanide are placed into a 50-cc. Erlen- 
meyer flask; 2 cc. of concentrated NH,OH and 1 ce. of 10% KI solution 
are added. The cyanide is titrated with 0.005/N AgNO; solution. The 
end point is denoted by the formation of a bluish-white opalescent cloud 
of AgI. This end point is very sharp, and most easily observed against a 
black background. 

Calculation: each ee. of 0.005/N AgNO; solution is equivalent to 0.266 
mg. of HCN. 


In order to compare the accuracy of the 3 methods the following 
experiments were made. To 100-gm. portions of tissues, known 
quantities of HCN were added. The tissues were then subjected 
to distillation as previously described, and the distillates used for 
the cyanide determination by each of the.3 methods (Table 1). 


TABLE 1.—CoOMPARISON OF RESULTS OBTAINED BY THREE QUANTITATIVE CYANIDE 


MeETHODs. 
HCN recovered. 
Mg. HCN / 
added to Colorimetric AgNO; Colorimetric 
100 gm. picric acid. titration. thiocyanate. 
Mg. Per cent. Mg. Per cent. Mg. Per cent. 
50.00 « « 6.80 93.6 49.20 98 .4 48 .60 97.2 
40.00 « « 90.0 39.00 97.5 39.30 98 .2 
30.00 91.0 29.58 98 .6 29 .37 98.9 
20.00 « 87.8 19.38 96.9 19.58 97.9 
10.00 oo 9.75 97.5 9.84 98.4 9.73 97.3 
5.00 es 4.00 80.0 4.89 97.8 4.82 96.3 
1.00 ies 0.89 89.0 0.975 97.5 0.981 98.1 
0.50 ee 0.46 92.0 0.475 95.0 0.485 97.0 
0.25 isd 0.22 88.0 0.240 96.0 0.240 96.0 
0.10 ee 0.08 80.0 0.095 95.0 0.0975 97.5 
0.05 an 0.04 80.0 0.0475 95.0 0.0475 95.0 


The results of Table 1 indicate that the colorimetric thiocyanate 
method and the silver nitrate titration method are fairly accurate. 
The picric acid method gives low results. Since the latter is a rapid 
method, however, it can be used to advantage in determining roughly 
how much cyanide is present. This information is necessary for the 
proper application of the thiocyanate method. 

Il. Normal HCN Content of Human Organs. In order to determine 
whether or not HCN is present inthe distillates from fresh normal 
human tissues, the following experiments were performed: Various 
body tissues (brain, liver, kidney, lung and blood) were distilled 
according to the method described above. The entire distillate in 
each case was then subjected to analysis by the thiocyanate method. 
This method was chosen because it is the most sensitive. One- 
hundredth mg. HCN in 100 gm. of tissues (1 part HCN in 10,000,000 
parts tissue) can readily be detected. In no case did these experi- 
ments show even a trace of HCN. ‘The failure to detect HCN in 
normal tissues may be interpreted, either that no cyanide whatever 
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is present in normal tissue distillates, or that the minute quantity 
of cyanide that may be present lies below the sensitivity of the test 
(0.005 mg. or 5 gamma in 100 gm. of tissue). 

Ill. Distribution of HCN in the Various Body Tissues After Fatal 
Cyanide Poisoning. Logs were taken as subjects. Two of the 
animals were given HCN by inhalation, and 2 KCN solution by 
stomach tube. The inhalation experiments were carried out with 
the aid of the apparatus shown in Figure 2. 


EXHALATION INHALATION 


Fic. 2.—A, Trap containing sodium hydroxide solution; B, acidified potassium 
cyanide solution; C, water; D, metal fork; E, tape; F, large filter tube; G, trap; H 
and J, one-tenth normal sodium hydroxide solution. 


The dog was first securely tied to an ordinary animal operating 
table, and his jaws were firmly taped, care being taken not to 
interfere with his breathing. A large filter tube was slipped over 
his nose and mouth and fastened securely by taping, so as to prevent 
slipping off during the experiment. The tape was then smeared 
with vaseline, making it air-tight. As the dog inhaled, the inspired 
air followed the path pictured in the diagram. First the air bubbled 
through a solution of HCN (B) (known quantity of standard KCN 
solution acidified with HCl), and then through water (C). In this 
manner the HCN content of the air breathed by the dog was kept 
fairly low. The expired air, containing any unabsorbed HCN 
bubbled out through the NaOH solution (/7) and (J), the HCN 
being absorbed as NaCN. In case of very violent gasping, some 
of the NaOH may be sucked back, but is then caught in the trap 
(G). At the same time some of the standard HCN solution in (B) 
may be forced back into tube (A) containing some NaOH solution. 
When the dog stopped breathing, the rubber tubing was clamped 
at (AK) and gentle suction was applied to exit tube (/) for a few 
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seconds. In this manner any HCN remaining in the rubber tubing 
and other parts of the system is absorbed by the alkali solutions in 
(1) and (H). The solutions in tubes (B) and (C) were now made 
alkaline with NaOH. Contents of all 6 tubes were quantitatively 
combined, and made up to a definite volume. The cyanide content 
was then determined by titration with standard AgNO, solution. 
The quantity of HCN absorbed by the dog during the experiment 
was obtained by subtracting the total cyanide content left in the 
6 tubes after the experiment from the amount of cyanide originally 
placed into tube (B). 

The various organs and tissues of the dogs were then quantita- 
tively analyzed for the HCN content. All data obtained are 
charted in Table 2. Data on human Case 15 who had died from 
inhaling HCN are also presented in this table for purposes of 
comparison. 


TABLE 2.—THE DISTRIBUTION OF INHALED HCN In Bopy TIssuss. 
Dog 1. Dog 2. Human Case 15. 

Mg. HCN absorbed 10.10 
Death in =» « 8 min. Found dead 
Mg. HCN in 100 gm.: 

Brain . 

Lungs . 

Blood . 

Liver 

Kidney 

Heart . 

Stomach wall 

Intestinal wall 

Muscle 

Stomach contents 


.08 
.00 
41 
50 .21 
00 A 
23 .42 
30 .10 
33 

29 


0 0 


Dogs 3 and 4 were given KCN solutions by means of a stomach 
tube. The various organs and tissues of the animals were analyzed 
for their cyanide content (Table 3). 


TABLE 3.—DIsSTRIBUTION IN Bopy TissuEs OF CYANIDE GIVEN PER Os. 
Dog 3. Dog 4. 


moay (kg)... . © «© «© « 11.90 11.30 
Mg. HCN given . - « « 360.60 50.00 
Mg. HCN left in stomach and intestines ona ag 83.40 38.00 
Mg. HCN absorbed (by 16.60 12.00 
Time until death i 
Mg. HCN in 100 gm.: 

0.55 

0.19 


During the course of this investigation, 14 human fatal cyanide 
cases were submitted to us for analysis. In Table 4 are charted the 
results from 6 of these cases. 
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TABLE 4.—DISTRIBUTION IN HUMAN ORGANS OF CYANIDE TAKEN PER Os. 
Mg. HCN Mg. HCN 


Case Tissue analyzed, found by found by Mg. HCN in 
No. 100 gm. AgNO: thiocyanate 100 gm. 
titration. method. tissue. 
1 . « « 0.82 0.82 0.82 
Liver 0.72 0.73 0.73 
Liver 0.21 0.22 0.22 
Kidneys 0.18 0.19 0.19 
Blood 0.76 0.74 0.75 
Stomach contents 76.00 75.40 
4 ——S— 0.50 0.51 0.50 
Liver 0.34 0.33 0.33 
Lungs 0.40 0.40 0.40 
Kidneys 0.39 0.39 0.39 
Blood 0.96 1.00 0.98 
& ... . » Bram 1.59 1.56 1.37 
Lungs 1.70 1.71 1.70 
Blood 2.06 2.14 2.10 
Liver 0.90 0.92 0.91 
Kidney 0.92 0.90 0.91 
Heart 1.24 1.26 1.25 
Stomach contents 253.00 251.00 
6 . « « » Bram 0.06 0.06 0.06 
Liver .0.23 0.21 0.32 
Blood 0.34 0.30 0.32 


Glancing over the data of Tables 2, 3 and 4, we notice the follow- 
ing points of interest regarding the distribution of the cyanide in 
the various organs and tissues of the body: 

(a) Expressing the results on equal weight basis (100 gm.), the 
cyanide is quite uniformly distributed in the various internal organs. 
The blood has a higher concentration (approximately twice that of 
the organs), while the muscles, stomach wall and intestinal wall 
have a much lower one (about one-third to one-fourth that of the 
internal organs). 

(b) When alkali cyanides are taken by way of the stomach, and 
death results within 10 to 15 minutes, by far the largest portion 
(over 70%) of that. taken is found in the gastro-intestinal tract. 
In cases where the cyanide (HCN) has been inhaled, although 
traces of cyanide were found in the stomach and intestinal walls, no 
cyanide at all was found in the contents of the stomach and intes- 
tines. The lungs of these cases show a relatively higher cyanide 
content than the other organs. The above points are of value in 
establishing whether the cyanide was inhaled or ingested. 

IV. The Estimation of the Total HCN Present in the Entire Body. 
In order to determine the total quantity of cyanide present in the 
entire body, it would be necessary to analyze representative samples 
of each and every organ, tissue and body fluid. This is usually 
impossible because 3 or 4 of the internal organs, at the best, are only 
submitted for analysis. As a result of our studies we believe that 
a fairly accurate estimate of total amount of cyanide present in the 
entire body (exclusive of that present in the gastro-intestinal tract) 
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can be obtained from the cyanide content of the brain and liver. 
In Table 5 we have charted the quantities of cyanide in the entire 
brain, entire liver and total quantity of HCN that was actually 


absorbed by our experimental animals (see Tables 2 and 3). 


TABLE 5.—RELATIONSHIP OF ToTAL ABSORBED HCN To THAT PRESENT IN BRAIN 
AND LIVER. 


Dog 1. Dog 2. Dog 3. Dog 4. 
Body weight (kg.) . . . . 10.30 9.10 11.90 11.30 
Weight of brain(gm.) . . . 90.00 95.00 110.00 105.00 
HCN in brain (mg.) a a 0.98 0.39 0.55 0.45 
Weight of liver (gm.) . . . 315.00 320.00 350.00 340.00 
HCN in liver (mg.) .. 1.58 0.87 1.93 1.26 
Total HCN in brain and live er (mg. ) 2.56 1.26 2.48 32 
Total HCN absorbed (mg.) Sib ies 16.00 10.10 16.60 12.00 
Ratio: 
Absorbed HCN 
6.20 8.00 6.70 7.00 


Brain + liver HCN 


The ratio of total absorbed HCN to total quantity of HCN 
present in brain and liver (Table 5) is fairly constant, ranging 
between 6.2 and 8, with an average of 6.97. If, therefore, we 
multiply the combined amount of cyanide present in the brain and 
liver by 7, we obtain a fair estimate of the total quantity of absorbed 
cyanide. This quantity is of course exclusive of that remaining in 
the gastro-intestinal tract. If it is desired to know the total amount 
of cyanide in the body, the quantity found in the gastro-intestinal 
tract must be added to the estimated absorbed amount of cyanide. 
Since death from cyanide is rapid, the small amount passing into 
the bladder can be neglected. 


TABLE 6.—CoOMPLETE ANALYSIS OF 3 HuMAN CYANIDE CASES. 


Case 16. Case 17. Case 18. 
Wt. of Mg. I HC N Wt. of Mg.HCN Wt. of Mg. HCN 
organ in entire organ in entire organ in entire 
in gm. organ. in gm. organs. in gm. organs. 
1,320 19.8 1,450 7.3 1,280 3.6 
1,530 13.8 1,800 5.9 1,450 4.2 
a eee 260 2.4 350 1.4 250 0.5 
Heart . 300 3.9 380 1.8 280 0.4 
Lungs . a! 780 13.3 850 3.4 650 2.6 
Spleen and. pane reas. 260 2.3 320 1.3 190 0.3 
Muscles. . 30,000* 60.0 35,000* 8.0 23,000* 12.5 
Gastro-intest. ‘tract (not 
contents) ... . 1,500 3.3 1,550 1.6 1,150 1.1 
SS 5,000* 105.0 6,000* 48.0 4,500* 31.5 
Bone ‘ - 12,600* 14,000* 11,000* 
Skin, hair, nails, ete. 5,000* 5,500* 4,000* 
Total weights. . . 61,450* 73,200* 49,750* 
Actual weight of body - 62,500 ~ 74,500 ar 50,700 
Remaining tissue by dif- 
ference . , 1,050* 2.1* 1,300* 1.3* 950* 0.6* 
Total absorbed HCN. . ae 228.1 101.0 57.9 
Cyanide (HCN) in gastro- 
intest. tract 1222.5 455.5 238.8 
Ratio 
ee d HCN 
6.8 7.6 7.4 


Brain + liver HCN 
* Weights that were estimated. 
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In order to determine whether the total quantity of absorbed 
cyanide can be estimated from the cyanide content of brain and 
liver in human cases, we succeeded in obtaining for analysis speci- 
mens of practically all of the body tissues in 3 cases of fatal cyanide 
poisonings (Table 6). 

In the 3 cases of Table 6, the total absorbed HCN was obtained 
from separate analyses of uniform samples of each organ and tissue. 
The ratio of absorbed HCN to that present in the brain and liver 
was 6.8, 7.6 and 7.4, respectively, averaging 7.4. These experi- 
ments confirmed our findings with the experimental animals, that 
if the combined cyanide content of brain and liver is multiplied by 7, 
a fair estimate of the total absorbed amount of cyanide is obtained. 

V. The Minimum Lethal Absorbed Dose of Cyanide. The lowest 
lethal dose of cyanide for an average adult human being has been 
estimated by various investigators at about 50 to 60 mg. (approxi- 
mately 1 gr.), calculated as HCN. This figure had no experimental 
corroboration because it was obtained mainly from the history of 
the cases. The smallest dose said to have been ingested and known 
to have produced death was taken as the lethal dose. Our experi- 
mental results prove that most of the ingested cyanide is not 
absorbed into the body proper, but is found in the gastro-intestinal 
tract after death. That portion of the poison remaining in the 
gastro-intestinal tract has no bearing on the death. In order to 
arrive at a fair estimate for the minimum lethal absorbed dose of 
cyanide, we present some of our experimental results in Table 7: 


TaBLE 7.—DatTa ON Minimum LETHAL ABSORBED DOSE. 


Body Cyanide 


7 Time Mg. HCN Per cent 
wt., given — (in min.) cake oe absorbed HCN 
kg. mg. HCN. until death. perkg. absorbed. 

Dogil .. ./| 10.3 16.0 | Inhalation 15 16.0 1.55 100.0 
«) 10.1 Inhalation 10 10.1 1.34 100.0 
mane « « 32.9 100.0 (Stomach 8 16.6 1.40 16.6 
meee... 20.0 Stomach 155 14.4 1.14 72.0 
. 50.0 Stomach 21 12.0 1.06 24.0 
Human Case 16 62.5 Estim. as Stomach | Found dead 228.1 3.60 15.7 
1450.6 
Human Case 17 74.5 Estim. as Stomach Found dead 101.0 1.40 18.1 
556.5 
Human Case 18 50.7 Estim. as Stomach Found dead 57.9 1.10 19.5 
296. 
Human Case 19 51.0 Estim. as Stomach 180 24.4 0.54 81.9 
29.8 


Data in Table 7 were obtained from experimental results pre- 
sented in Tables 2, 3 and 6. Human Case 19 was found in a ladies’ 
rest room in coma and died 3 hours later. Chemical analysis 
revealed the presence of cyanide in the following amounts (calcu- 
lated as HCN): Brain, 0.8 mg. in 1250 gm.; liver, 3.1 mg. in 
1450 gm.; blood, 11.7 mg. in 4500 cc.; gastro-intestinal contents 
complete, 5.4 mg. From the total amount of cyanide found in the 
brain and liver, it was estimated that the total amount of absorbed 
HCN present in the body at the time of death was 24.4 mg. (0.48 mg. 
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per kilo). The total quantity of cyanide taken was estimated to 
be 29.8 mg. (calculated as HCN), because only 5.4 mg. were found 
left in the entire gastro-intestinal tract. Investigation seemed to 
show that this was a suicide; it is therefore difficult to understand 
why so little cyanide was taken. 

The data of Table 7 reveal the following interesting points: 

(a) The average absorbed lethal dose of cyanide, found at time 
of death is 1.4 mg. HCN per kilo of body weight. 

(b) The larger the dose that is taken the sooner does the absorbed 
HCN reach this figure of 1.4 mg. per kilo, and therefore death ensues 
in a few minutes. If the dose taken is relatively small, it takes a 
much longer time until the fatal dose of 1.4 mg. per kilo is absorbed, 
and the time until death is therefore prolonged. With very small 
doses (Dog 5) 2 hours and 35 minutes elapsed before death. In 
human Case 19, who evidently took a very small dose, death set in 
only after about 3 hours. 

(c) The minimum lethal absorbed dose of cyanide (human 
Case 19) is 0.5 mg. HCN per kilo of body weight. 

VI. Symptoms of Cyanide Poisoning. In acute cyanide poisoning 
the victims collapse suddenly, with or without convulsions, and 
death results in 2 to 5 minutes. With relatively smaller doses 
(50 to 100 mg. of KCN) even 10 minutes may elapse before symp- 
toms of staggering, palpitation, dyspnea, feeling of oppression in 
chest, and dilated pupils are observed. Death results after 20 min- 
utes to 1 hour. In 1 of our cases, in which it was estimated that 
as little as 30 mg. HCN had been taken, 3 hours elapsed before death. 

VII. Methylene Blue as a Cyanide Antidote. The following experi- 
ments were performed to test the value of methylene blue as an 
antidote for cyanide poisoning. Three dogs were injected intra- 
venously with 20 cc. of 1% methylene blue, and then given known 
amounts of cyanide by stomach tube (Table 8). Data on 2 control 
dogs that were given cyanide but no methylene blue are also given. 


TABLE 8.—METHYLENE BLUE AS A CYANIDE ANTIDOTE. 


Dog 3 Dog 6. Dog 4 Dog 7. Dog 8. 
(control). (control). 
Body weight .... . 11.90 13.90 11.30 12.10 9.70 
Meth. blue (1% sol.) (ec.) . None 20.00 None 20.00 20.00 
Mg. HCN given ~ « » ~« ee 100.00 50.00 50.00 50.00 
Mg. HCN left in gastro-intest. 

83.40 29.90 38.00 2.40 6.80 
Mg. HCN absorbed (by differ- 

16.60 70.10 12.00 47 .60 43.20 
Time (in min.) until death . 8 65 21 180 135 
Mg. HCN in 100 gm.: 

Oe 0.50 0.52 0.43 0.08 0.37 

0.66 1.32 0.47 0.13 0.52 

1.00 1.89 0.71 0.19 0.91 

0.55 1.10 0.37 0.10 0.46 

0.46 1.21 0.38 0.18 0.43 

0.32 1.18 0.24 0.11 0.37 

Muscles 0.19 0.21 0.12 0.12 


| 
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Data in Table 8 reveal two very interesting points: (a) In the 
presence of methylene blue the lethal quantity of absorbed cyanide 
is much higher; (b) methylene blue is of definite value in at least 
prolonging life for an hour or more in cases of cyanide poisoning. 
Should this treatment be supplemented by a stomach lavage, artifi- 
cial respiration, and injection of stimulants, followed by a second 
injection of methylene blue if the subject shows a return to unfavor- 
able symptoms, there is a chance of recovery, provided the treatment 
is instituted as soon as the cyanide has been taken. 

VIII. Treatment of Cyanide Poisoning. ‘Treatment is rarely pos- 
sible, because death occurs so rapidly. Quick action is therefore 
essential. When the poison was taken by mouth, attempt a thor- 
ough removal of the poison from the stomach by means of stomach 
pump, and then by oxidation with 3% hydrogen peroxide or 0.2% 
potassium permanganate solution. At the same time, a second 
operator should give methylene blue intravenously (1 cc. of 0.1% 
Merck’s medicinal methylene blue in Ringer solution per kilo of 
body weight). Keep the respiration and circulation going by arti- 
ficial respiration and injections of lobeline, with cardiazole. 

IX. Effect of Putrefaction on the Cyanide Content of Tissue. The 
cyanide content of the organs from cyanide poisoning cases autop- 
sied on the day of death was accurately determined. Portions of 
these same organs were then placed in receptacles, and were allowed 
to stand at room temperature for periods ranging between 7 to 28 
days. During this time putrefaction developed to a high degree. 
The putrefied organs were then again analyzed for their cyanide 
content. We found that putrefactive substances interfere in the 
colorimetric picrate method and in the silver nitrate titration. 
The colorimetric thiocyanate method alone gives reliable results 
when applied to putrefied material (Table 9). 


TABLE 9.—EFFECT OF PUTREFACTION OF PRE-EXISTING CYANIDE IN TISSUE. 
Time of Mg. HCN 


Case Tissue putrefaction, present Mg. HCN % HCN 
o. used. days. originally. found. destroyed. 
1 ————— 7 0.20 0.18 5.0 
2 . . . . Liver 14 3.12 3.01 3.5 
3 Liver 21 1.58 1.48 6.6 
4 Liver 28 0.47 0.42 10.6 


Data in Table 9 indicate that the cyanide content of tissues is 
but little changed during putrefaction. The loss of cyanide after 
28 days of intense putrefaction amounts to only about 10% of the 
amount of cyanide originally present in the tissue. 

X. Is Cyanide Produced During Putrefaction of Normal Tissue? 
The question as to the formation of cyanide during tissue 
putrefaction may be an important one in medico-legal work. The 
following experiments were conducted in order to determine whether 
cyanide was produced during putrefaction and if so, how much. 
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Eight specimens of brain and liver tissue were weighed out, placed 
in glass flasks, and tightly sealed. The flasks were allowed to stand 
in the laboratory at room temperature. At various intervals (see 
Table 10) the putrefied specimens were distilled, and the distillates 
analyzed for cyanide, using the colorimetric thiocyanate method. 
The picric acid method and the silver nitrate titration method could 
not be used, due to the interfering action of volatile sulphides and 
other putrefactive products present in distillates from the putrefied 
material. The experimental results are given in Table 10. 


TABLE 10.—CYANIDE PropucTION DuRING TissuE PUTREFACTION. 
Mg. HCN found 


Length of 


Gm. tissue putrefaction, Mg. HCN found. per 100 gm. 
used. days. tissue. 
475 3 0.11 0.023 


In order to confirm the actual presence of cyanide the following 
test was conducted: 30-cc. portions of several of the distillates were 
placed in 150-cce. Erlenmeyer flasks, and acidified with 6N. HNOs3. 
A hanging drop of AgNO; solution on a glass slide was placed over 
the mouth of the flask so that it came in contact with the rising 
vapors from the acidified distillate. The drop of AgNO; solution © 
gradually darkened. After about 30 minutes the slide was carefully 
removed. To the blackened drop of silver nitrate solution was 
added a drop of dilute nitric acid. A cover glass was placed upon it. 
The material under the cover glass was now slightly heated by play- 
ing a very small flame across the under side of the glass slide. A 
clear solution resulted from which crystals appeared on cooling. 
When examined under the microscope, long slender crystals of 


AgCN were found. These crystals showed characteristic parallel 
extinction when placed in polarized light and rotated. ; 

The experimental results charted in Table 10 indicate that small 4 
traces of cyanide are produced during the tissue putrefaction (0.01 ’ 
to 0.03 mg. of HCN per 100 gm. of tissue). The cyanide content ; 
increases during the first 7 days but thereafter it gradually decreases, 7 


and after 2 months the cyanide content is only just about within 
the sensitivity of the test. The highest cyanide content produced 
by putrefaction (0.03 mg. in 100 gm. tissue) is approximately only 
one-tenth of the lowest content ever found in organs where death 
was due to cyanide poisoning. Putrefaction therefore should in no 
way interfere in deciding a cyanide poisoning case. 

XI. Effect of Embalming Upon the Cyanide Content of Organs. 
Another question having an important medico-legal aspect is the 
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effect of embalming upon the cyanide content of tissue. To throw 
some light upon this problem the following experiments were per- 
formed: 500-gm. portions of brain and liver tissue were placed in 
each of 8 Erlenmeyer flasks. To each of the 8 samples known 
amounts of cyanide and 20 cc. of undiluted embalming fluid were 
added and thoroughly mixed. It was estimated that 20 cc. of the 
fluid was approximately present in the brain after a typical embalm- 
ing. At intervals, indicated in Table 11, the embalmed tissues were 
distilled and analyzed. For the analysis by the AgNO, titration 
method, an excess of NH,Cl was added to an aliquot portion of the 
distillate and allowed to stand overnight. This results in the con- 
version of the formaldehyde to hexamethylene tetramine, which 
then does not interfere in the titration. The remainder of the 
distillate was analyzed by the colorimetric thiocyanate method. 
The results of the analyses are given in Table 11. 


TABLE 11.—EFrrect oF EMBALMING ON THE CYANIDE CONTENT OF TISSUES. 


500 gm. tissues + 50 mg. HCN + 20 ce. embalming fluid. 


Analysis 
made after, Mg. HCN found. % HCN removed 
days. by embalming. 

(A) 

3 0.66 98.7 

5 0.53 98.9 

rf 0.25 99.5 

14 0.05 99.9 
(B) 

3 7.00 98.6 

5 4.50 99.1 

7 2.50 99.5 

14 0.50 99.9 


From the results presented in Table 11 it is evident that cyanide 
(HCN) in tissues is rapidly lost when the tissue is embalmed with 
solutions of formaldehyde. After only a 3-day period, the HCN 
content is reduced to. about one-hundredth of the original amount. 
With such a low cyanide content the Prussian blue test may result 
negatively (not being as sensitive as the thiocyanate test) and 
hence the presence of cyanide might easily be overlooked. If quan- 
tities of cyanide around 500 mg. are present, as are usually found 
in the stomach contents, then detection is possible up to 7 days of 
contact with embalming fluid. Longer contact (14 days) reduces 
the cyanide content to very low values (0.1 mg. HCN in 100 gm.), 
making the detection of cyanide difficult even in the stomach 
contents. 

Summary. The following phases of cyanide poisoning have been 
studied, and are discussed in detail: 

1. Analytical methods for the detection and quantitative estima- 
tion of cyanide in tissues. 
2. The normal cyanide (HCN) content of human organs. 
VoL. 195, NO. 2.—FEBRUARY, 1938 8 
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3. The distribution of cyanide in the various organs, after fatal 
cyanide poisoning. 

4. A method for estimating the total amount of cyanide present 
in the entire body after fatal cyanide poisoning. 

5. The minimum lethal absorbed dose of cyanide. 

6. Symptoms of cyanide poisoning. 

7. Methylene blue as an antidote for cyanide poisoning. 

8. The treatment of cyanide poisoning. 

9, Effect of putrefaction on the cyanide content of human organs. 

10. The production of cyanide during the putrefaction of human 
organs. 

11. The effect of embalming upon the cyanide content of human 
organs. 


HISTOPATHOLOGIC STUDY OF TISSUES OF 65 PATIENTS 
INJECTED WITH THORIUM DIOXIDE SOL FOR 
HEPATOSPLENOGRAPHY. 


WITH A FOLLOW-UP STUDY OF 10 OLD CASEs. 
By Watiace M. Yarer, A.B., M.D., M.S. (MeEp.), 


PROFESSOR OF MEDICINE, GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE; 
PHYSICIAN-IN-CHIEF, GEORGETOWN UNIVERSITY AND GALLINGER 
MUNICIPAL HOSPITALS, 
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EvuGeNE R. Wuirmore, B.S., Pu.D., M.D., Dr.P.H., 


PROFESSOR OF PARASITOLOGY AND PATHOLOGY; HEAD OF THE DEPARTMENT 
OF PATHOLOGY AND RADIOLOGY, GALLINGER MUNICIPAL HOSPITAL, 
WASHINGTON, D.C. 


(From the Georgetown University School of Medicine and the Gallinger Municipal 
Hospital.) 

THE use of thorium dioxide sol has not been received with favor 
by most clinicians for use in patients as a roentgenographic contrast 
medium because: 1, This substance once injected into the blood 
stream is retained for years in the reticulo-endothelial cells of the 
body; 2, it possesses some radioactivity; and 3, there is a possibility 
that it may be productive of malignant growth of cells when injected 
into the subcutaneous tissues. In 1932, the Council on Pharmacy 
and Chemistry of the American Medical Association’ reported un- 
favorably on its use in man. In 1937, an editorial appeared in the 
Journal of the American Medical Association' urging great caution 
in its use. Taft® has recently discussed the subject of the radio- 
activity of the substance in the tissues, showing by means of the 
Geiger counter that one clinical dose (75 cc.) gives the gamma ray 
activity equivalent to 1.37 micrograms of radium, a figure in close 
accordance with that stated in the report of the Council on Pharm- 
acy and Chemistry. As little as 2 micrograms of radium has 
produced symptoms of radium poisoning. 
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Thus far definite permanent harmful effects due to its use in 
man have not been demonstrated to our satisfaction, but those 
working with animals have repeatedly shown potentialities for harm 
in laboratory experiments. 

We have never maintained that the use of thorium dioxide is 
entirely harmless, but in an experience involving several hundreds 
of patients over a period of 6 years we have not observed any per- 
manent harmful effects and extremely few immediate alarming 
reactions. Because of the slowness with which the effects of radio- 
active substances develop, several years more must elapse before 
it may be said that the use of thorium dioxide sol in the amounts 
used is or is not harmless. Until such time, caution should be 
observed in its use, small doses only being employed, as for arteriog- 
raphy, or larger doses for hepatosplenography being used only in 
those patients whose span of life is probably limited to a few years. 

It is the purpose of this communication to report a follow-up 
study of 10 patients who received intravenous injections of thorium 
dioxide for hepatosplenography several years ago and to demonstrate 
the fate of the substance in the tissues of 65 patients on whom 
biopsies or necropsies were performed. 

Although thorium dioxide sol has been used as a contrast medium 
for many purposes, it is used in largest amount for hepatosplenog- 
raphy. The preparation we have used in all our cases has been a 
stabilized colloidal solution.of thorium dioxide containing approxi- 
mately 22% of metal by volume.* This substance when injected 
into the blood stream is rapidly removed and engulfed by the 
reticulo-endothelial cells taroughout the body. These cells, being 
most numerous in the liver and spleen, allow these organs to be 
demonstrated on Roentgen ray films, because thorium, a metal of 
high atomic weight, is radiopaque. The average dose employed by 
us has been 75 cc., being given usually in divided doses of 25 cc. 
on successive days. This amount of the solution contains a quan- 
tity of thorium dioxide equivalent in alpha ray activity to from 
1.5 to 3 micrograms of radium. The beta ray and gamma ray 
activity is probably insignificant. The uses of hepatosplenography 
have been reviewed by Yater, Otell and Hussey (1936)? in a report 
of a follow-up study of 200 patients examined over a period of 
5 years, and we shall not discuss the value of hepatosplenography in 
this paper. These authors also described the roentgenographic 
changes occurring in the liver and spleen in the first few years 
following the administration of thorium dioxide. 


I. Follow-up Study of Ten Patients. Case 1.—Miss M. B. C., now aged 
65 years, was found to have chronic lymphatic leukemia in July, 1930. 
The first hepatosplenogram was made on July 16, 1931, following the 
injection of 60 ec. of Thorotrast. Roentgen ray therapy caused the blood 


* The preparation employed was Thorotrast, manufactured by the Heyden 
Chemical Corporation of New York. 
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picture to return to normal, and she has required such therapy only once 
since then. She has remained well for nearly 6 years to date (June 1, 1937) 
with only an occasional upper respiratory infection and minor complaints. 
Some of the Thorotrast was injected accidentally in the subcutaneous 
tissues of both arms, causing nodular swellings. These are firm and un- 
sightly but the patient refuses to have them excised. They have not 
enlarged. The original hepatosplenogram showed some enlargement of 
the liver and moderate enlargement of the spleen. The last film, made 
on January 11, 1937, shows the liver to be somewhat smaller, homogeneous, 
but of moderately reduced density. The spleen is also somewhat smaller 
and less dense. A small lymph node containing Thorotrast is visible on 
the right side of the first lumbar vertebra; it was first observed in April, 1935. 

Case 2.—Mrs. I. D., now aged 55, had hepatitis with severe jaundice 
for several weeks in November, 1931. Biopsy of the liver showed a chronic 
fibrosing process with a superimposed acute one characterized by large 
areas of leukocytic infiltration. A bromsulphthalein test of liver func- 
tion after recovery from the acute hepatitis showed 50% retention after 
5 minutes and none at the end of 30 minutes. On February 4, 1932, after 
injection of 60 cc. of Thorotrast, hepatosplenograms showed the liver to 
be quite small, the medium well concentrated, and no apparent alteration 
of structure. The left lobe was large, compared with the right. The 
spleen was normal in size and density. Except for various intermittent 
complaints, such as dyspepsia and headaches and a rare “cold,” she has 
been well, and physical examination on May 24, 1937, was essentially 
negative. A liver function test performed on October 10, 1936, gave results 
identical with the original one. The last hepatosplenogram, made May 24, 
1937, more than 5 years after the first, shows the liver and spleen to be 
about the same size as originally but there is great mottling and moderate 
reduction in density of both organs, indicative of elimination of the contrast 
medium, and very dense shadows of upper abdominal lymph nodes to 
which the mobilized Thorotrast has migrated (Fig. 1). 

Case 3.—M. A., a white woman now more than 33, had a prolonged 
illness in the fall of 1931 accompanied for a while with severe jaundice and 
ascites which gradually disappeared. Biopsy of the liver showed a sub- 
acute inflammatory process. After recovery, the bromsulphthalein test 
showed 75% retention in 5 minutes and 15% in 30 minutes. Hepatospleno- 
grams made, December 10, 1931, after injection of 60 cc. of Thorotrast, 
showed the liver and spleen to be of normal size, but the liver was finely 
mottled. The patient has been well except for minor ailments. Physical 
examination on April 2, 1937, was essentially negative. She had gained 
20 pounds. The liver function test showed 35% retention in 5 minutes 
and none after 30 minutes. The hepatosplenogram, nearly 5} years after 
the first, shows linear and granular mottling of the liver and spleen, indica- 
tive of mobilization of Thorotrast, and visible lymph nodes between the 
two organs. 

Case 4.—Mr. F. 8., aged 42, was found to have diabetes mellitus in 1931. 
Dietetic treatment caused carotinemia. Hepatosplenograms made on 
February 6, 1932, after injection of 75 cc. of Thorotrast, showed normal 
hepatic and splenic shadows. The patient has been very well. Hepato- 
splenograms made on May 24, 1937, more than 5 years after the first, show 
some diminution in density and mottling of the liver and spleen, and lymph 
nodes are visible in the upper abdomen. 

CasE 5.— Miss L. B., aged 13, was run over by an automobile on Novem- 
ber 30, 1932, resulting in shock and severe pain in the upper left quadrant 
of the abdomen. To determine whether the spleen was ruptured 8 cc. of 
Thorotrast was injected and a hepatosplenogram made 3 hours later. 
This showed the spleen to be intact. Recovery ensued without a surgical 
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Fic. 1.—(Case 2.) Hepatosplenogram made more than 5 years after injection 
of 60 cc. of Thorotrast in a case of cirrhosis of the liver, showing the rather small 
right lobe and the enlarged left lobe of the liver which is mottled because of mobiliza- 
tion of Thorotrast. The spleen is not enlarged but is mottled. A large group of 
lymph nodes containing Thorotrast is demonstrable anterior and to the right of 
the spine. 


Fic. 2.—(Case 6.) Hepatosplenogram made on March 22, 1932, after injection 
ot (5 ce. of Thorotrast, showing enlarged, lobulated and mottled liver (hepar lobatum) 
with splenomegaly. 
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Fic. 3.—(Case 6.) Hepatosplenogram made on May 19, 1937, showing gross 
and irregular mottling of the liver due to the mobilization of Thorotrast. Many 
lymph nodes containing the mobilized Thorotrast are visible. Spleen still enlarged 
and still quite dense. 


Fic. 4.—(Case 11.) Section of liver, showing masses of granules in the sinusoids, 
with no concentration about the central veins or in the portal areas. 
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operation. The patient has remained well and developed normally. A 
hepatosplenogram made on May 3, 1937, 43 years after the first, shows 
very dim shadows of the liver and spleen with diffuse granular mottling 
of the latter and visible lymph nodes near the porta hepatis. Some Thoro- 
trast had been accidentally injected into the subcutaneous tissues of both 
arms and small firm nodules had resulted. These did not cause trouble 
and were painful only when the arm was squeezed. One was removed for 
microscopic study (see below). 

Case 6.—Mrs. D. M., aged 41, was found to have syphilis 17 years ago, 
and treatment has been given intermittently therefore. Dyspepsia devel- 
oped, and in January, 1931, the liver and spleen were found to be enlarged. 
In October, 1932, the liver was considerably enlarged, firm and irregular; 
the spleen was also moderately enlarged. A bromsulphthalein test showed 
45% retention at the end of 5 minutes and none after 30 minutes. Hepato- 
splenograms made on March 22, 1932, after the injection of 75 cc. of 
Thorotrast, showed the typical picture of hepar lobatum with splenomegaly 
(Fig. 2). In October, 1935, she delivered a normal baby. She has been 
working since then, but she has frequent nosebleeds and tires easily. On 
May 19, 1937, the physical examination was essentially the same as in 1932. 
The liver function test showed 50% retention after 5 minutes and 5% after 
30 minutes. Wassermann and Kahn tests of the blood were strongly 
positive. The hepatosplenogram made more than 5 years after the first 
shows extensive, irregular coarse mottling of the liver due to mobilization 
of the contrast medium, many visible lymph nodes in the upper abdomen, 
and still considerable density of the enlarged spleen (Fig. 3). 

CasE 7.—Mrs. G. B., aged 65, had a severe attack of jaundice in April, 
1932. Cholecystostomy was performed, followed by recovery. A hepato- 
splenogram, made May 7, 1932, after injection of 75 cc. of Thorotrast, 
showed normal hepatic and splenic shadows. The patient has been well 
since then except for minor ailments, although the bromsulphthalein test 
has always shown some impairment of hepatic function. The last hepato- 
splenogram, made April 30, 1937, practically 5 years after the first, shows 
some diminution in density of the liver and spleen with mottling and visible 
lymph nodes in the upper abdomen. 

CasE 8.—J. C., a negress, aged 32, was found to have chronic myeloid 
leukemia in August, 1933. Her highest leukocyte count was 385,000 per 
e.mm. of blood. A hepatosplenogram made September 9, 1933, after 
injection of 75 ce. of Thorotrast, showed enlargement of the spleen which 
was considerably less dense than normal. The liver although of normal 
size was also less dense than normal. The patient has received Roentgen 
ray treatment at intervals and has been fairly well until lately, when 
severe pains in the back and thighs have developed. The spleen has been 
practically impalpable. A hepatosplenogram made, June 3, 1937, nearly 
4 years after the first, shows the spleen to be only slightly enlarged; there 
is mottling of both liver and spleen, and upper abdominal lymph nodes 
are visible. 

Case 9.—E. C., a white boy, aged 8, was found to have xanthomatosis 
in 1931. A hepatosplenogram made on March 24, 1932, after injection of 
25 ce. of Thorotrast, showed normal shadows for liver and spleen. Under 
Roentgen ray therapy he has improved greatly. A hepatosplenogram made 
on December 19, 1936, nearly 5 years after the first, showed considerable 
diminution in density of the liver and spleen with mottling and visible upper 
abdominal lymph nodes. The liver function test is normal. 

Case 10.—R. W., a white girl, aged 14, had purpura hemorrhagica in 
March, 1932. A hepatosplenogram made on March 20, 1932, after injec- 
tion of 25 ce. of Thorotrast, showed apparently normal liver and spleen. 
The patient has been quite normal since then. A hepatosplenogram made 
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on July 8, 1936, more than 4 years after the first, shows considerable diminu- 
tion in density with mottling of the liver and spleen and a visible lymph 
node near the porta hepatis. 


Summary of Follow-up Study of Patients. 1. Ten patients have 
been reported from among a large number of patients still alive 
years after the injection of Thorotrast for the making of hepato- 
splenograms. These 10 patients have lived from nearly 4 to nearly 
6 years after the injection of the contrast medium. Some of the 
patients have very serious diseases, such as leukemia and cirrhosis 
of the liver, but all are doing as well or better than patients with 
similar diseases. In 2 patients subcutaneous nodules resulted from 
the accidental injection of Thorotrast into the tissues of the arm, 
but there is no evidence of neoplastic reaction adjacent to the nodules. 

2. The liver and spleen still cast excellent shadows in all, but 
there is evidence in all of mobilization of the Thorotrast from these 
organs in varying degrees, with evidence also of deposition of the 
contrast medium in adjacent lymph nodes. 

II. Histopathologic Study. When any foreign substance remains 
in the tissues for a long time, we must consider possible injury to 
the tissues. Certain inert substances, as carbon, have little or no 
injurious action on the tissues; others, as silicates, have a decidedly 
injurious action on the tissues. Of outstanding interest at present 
is the action of certain specific carcinogenic substances obtained 
from coal tar, such as dibenzanthracene. The specificity of these 
various injurious agents is of great importance. 

It is well known that radioactive substances have an injurious 
action on the tissues. The radioactive ores of the Schneeberg and 
Joachimsthal mines are known to produce bronchogenic carcinoma; 
necrosis and sarcoma cf the bones in watch-dial painters is another 
familiar example. 

Undoubtedly there is a potential danger in the injection of thorium 
dioxide into the tissues. Taft® has measured the radioactivity of 
thorium dioxide sol, in terms of gamma rays; a number of workers 
have considered the formation and retention of degradation products 
of thorium which emit alpha rays that are very toxic to tissues. 
And there are numerous reports of animal experimental work, in 
which damage was done to the tissues by injected Thorotrast.!?4% 

With this evidence of the potential danger of the diagnostic 
injection of thorium dioxide before us, it is important to study the 
actual danger by examination of the tissues of patients who have 
received such injections. Two factors have to be considered: 
length of time after the injection and the condition for diagnosis 
of which the injection was made. ‘Time is the more important factor 
since neoplastic reaction and the effects of radioactivity are not 
expected to occur until long—years—after the material is injected. 

We are making such studies, and this report is based on some of 
the cases in this study. The illustrative cases have been chosen on 
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Section of spleen, showing masses of granules distributed 


5.—(Case 11.) 
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trabecule. 


about the 


showing masses of granules in the sinusoids, 


Section of liver, 


Fic. 6.—(Case 12.) 


with no accumulation about the central veins or in the portal areas. 


| 
| 
: 


Fic. 7.—(Case 12.) Section of spleen, showing granules scattered diffusely through- 
out the pulp, with few masses and no clumps of granules, less granular material in 
the corpuscles, and no accumulation of granules about the trabecule. 


Fig. 8.—(Case 13.) Section of liver, showing areas of liver cells surrounded 
by bands of fibrous tissue; masses of granules in the sinusoids between the liver 
cells. 


Fic. 9.—(Case 13.) Section of spleen, showing abundant masses of granules through- 
out the pulp, very little in the corpuscles and no accumulation about the trahecule. 
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Fig. 10.—(Case 14.) Section of liver, showing masses of granules in the sinusoids, 
with some evidence of accumulation about the central veins, at least toward the 
central zone, and little in the portal areas. 
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Fic. 11.—(Case 14.) Section of spleen, showing masses and clumps of granules 
throughout the pulp and along the margins of the trabeculz, and little in the cor- 
puscles, except about the central vessels. 


Fic. 12.—(Case 15.) Section of liver, showing abundant masses of granules in 
strands in the connective tissue about the tumor, and more diffusely in the sinusoids 
of the rest of the liver. 
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Fic. 13.—(Case 15.) Section of spleen, showing abundant masses of granules in 
clumps and blotches through the pulp, less in the corpuscles, and no special concen- 
tration about the trabeculz. 


Fic. 14.—(Case 16.) Section of liver, showing clumps of granules in the sinusoids, 
diffusely throughout the lobules. 
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Fig. 15.—(Case 16.) Section of spleen, showing masses of granules grouped irregu- 
larly through the pulp, in the corpuscles, and along the margins of the trabecule. 


Fic. 16.—(Case 17.) Section of liver, showing masses of granules accumulated 
around the central veins and in and around the portal areas and relatively little in 
the sinusoids throughout the liver. 
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Fic. 17.—(Case 17.) Section of spleen, showing abundant masses of granules in 
clumps and strands in the pulp, some about the central vessels in the corpuscles and 
no accumulation about the trabecule. 


Fig. 18.—(Case 18.) Section of liver, showing large masses of granules, especially 
about the central veins and about the portal areas. 
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Fic. 19.—(Case 5.) Two areas of radio-opacity at the site of the injections of 


Thorotrast. 


Fic. 20.—(Case 5.) Section of the nodule, showing strands of dense hyaline con- 
nective tissue, separated by abundant masses, clumps, and strands of grayish-brown 
granules. Nowhere is there any evidence of recent cellular reaction through the 
fibrous tissue, about the masses of granules, or about the blood-vessels. 


| 
| 
| 
= 
| 


THORIUM DIOXIDE SOL FOR HEPATOSPLENOGRAPHY 203 


the basis of time since the injection and the condition for diagnosis 
of which the injection was made. Since time after the injection is 
the more important factor, the cases have been arranged according 
to the time following the injection. 

A. Liver and Spleen. Of 64 cases coming to necropsy and studied 
histologically, the following 8 cases have been chosen as illustrative 
of the behavior of thorium dioxide and the reaction of the tissues 
after various lengths of time following the injection and in various 
conditions. 


Case 11.—J. B., a 55-year-old colored man, was given Thorotrast 5 days 
before necropsy. Necropsy diagnosis: carcinoma of the stomach, with 
metastases to the liver, pancreas, regional lymph nodes, urinary bladder 
and left adrenal. Microscopically, the liver section shows masses of gran- 
ules in the sinusoids, with no concentration about the central veins or in 
the portal areas. The spleen section shows masses of granules distributed 
through the pulp; there is none in the Malpighian corpuscles, and no special 
accumulation about the trabecule (Figs. 4 and 5). 

CasE 12.—C. P., a 50-year-old colored man, was given Thorotrast 9 days 
before necropsy. Necropsy diagnosis: primary carcinoma of the duo- 
denum. Microscopically, the liver section shows masses of granules in the 
sinusoids, with no accumulation about the central veins or in the portal 
areas. The spleen section shows granules scattered diffusely throughout 
the pulp, with few masses and no clumps of granules; there is less of the 
granular material in the corpuscles, and no accumulation of the granules 
about the trabecule (Figs. 6 and 7). 

CasE 13.—J. H., a 56-year-old white woman, was given Thorotrast 
1 month before necropsy. Necropsy diagnosis: cirrhosis of the liver. 
Microscopically, the liver section shows areas of liver cells surrounded by 
bands of fibrous tissue; the liver structure is gone. There are masses of 
granules in the sinusoids between the liver cells. The spleen section shows 
abundant masses of granules throughout the pulp; very little in the cor- 
puscles and no accumulation about the trabecule (Figs. 8 and 9). 

Case 14.—L. H., a 45-year-old colored woman, had a panhysterectomy 
on the clinical diagnosis of carcinoma of the uterus, but no cancer found 
in the organs removed. Necropsy was performed 5 months after injection 
of Thorotrast. Necropsy diagnosis: healed gastric ulcer; healed adhesive 
peritonitis; bronchopneumonia. Microscopically, the liver section shows 
masses of granules in the sinusoids with some evidence of accumulation 
about the central veins, at least, toward the central zone; there was little 
in the portal areas. The spleen section shows masses and clumps of granules 
throughout the pulp and along the margins of the trabeculze, but little in 
the corpuscles, except about the central vessels (Figs. 10 and 11). 

Cask 15.—C. J., a 23-year-old colored woman, had an amputation of the 
thigh for sarcoma of the knee. Necropsy was performed 6 months after 
injection of Thorotrast. Necropsy diagnosis: metastatic sarcoma in the 
lungs, liver and myocardium. Microscopically, the liver section shows 
abundant masses of granules in strands in the connective tissue about the 
tumor and more diffusely in the sinusoids of the rest of the liver. . The 
spleen section shows abundant masses of granules, in clumps and blotches, 
throughout the pulp, with less in the corpuscles; there is no special concen- 
tration about the trabecule (Figs. 12 and 13). 

Case 16.—L. C., a 50-year-old colored woman, was given Thorotrast 
one year before necropsy. Necropsy diagnosis: carcinoma of the stomach; 
obstruction of the bile ducts; multiple abscesses in the liver. Microscopi- 
cally, the liver section shows clumps of granules in the sinusoids, diffusely 


204 YATER, WHITMORE: 


throughout the lobules. The spleen section shows masses of granules 
grouped irregularly through the pulp, in the corpuscles, and along the 
margins of the trabecule (Figs. 14 and 15). 

Case 17.—A. F., a 47-year-old white man, was given Thorotrast 15 
months before necropsy. Necropsy diagnosis: multiple lymphoma, gen- 
eralized; bronchopneumonia; lung abscesses, right. Microscopically, the 
liver section shows masses of granules accumulated around the central 
veins and in and about the portal areas; there is relatively little in the sinu- 
soids throughout the liver. The spleen section shows abundant masses of 
granules in clumps and strands in the pulp, some about the central vessels 
in the corpuscles, and no accumulation about the trabecule (Figs. 16 and 17). 

CasE 18.—L. A., a 44-year-old white man, was given Thorotrast 3 years 
before necropsy. Necropsy diagnosis: malignant melanoma, with meta- 
stases to the brain; no metastases in the liver. The patient died soon after 
entering the hospital, and the coroner made the necropsy. Microscopically, 
the liver section shows large masses of granules, especially about the central 
veins and about the portal areas. The spleen was not saved (Fig. 18). 


In all cases, the picture is very much the same, with the granules 
scattered diffusely in the liver in the earlier months after injection, 
and some tendency to accumulate about the central veins and in 
the portal areas in the later months after injection. There is little 
indication of any shifting in the spleen from the early to the later 
months. 

In none of the cases is there any evidence of injury to the cells 
in the immediate neighborhood of the granules of thorium dioxide, 
or anywhere in the liver or spleen, that can be ascribed to the thor- 
ium dioxide. Neither is there any cellular reaction in the neighbor- 
hood of the granules, or anywhere in the liver and spleen, that can 
be ascribed to the thorium dioxide. 

B. Subcutaneous Nodule. In view of the reports of injurious 
effects from the injection of Thorotrast into the tissues of lower 
animals, it is important to know the reaction when the substance is 
injected into the tissues of the human. We have had the opportun- 
ity to study a subcutaneous nodule, resulting from leakage of some 
of the Thorotrast about the site of injection into the vein. 


Case 5.—L. B., a 13-year-old white girl, was injected with 8 ec. of Thoro- 
trast on December 1, 1932, to rule out rupture of the spleen, the result of 
an accident. The spleen was found to be normal; the patient recovered 
without operation. There was some leakage around the site of the injection; 
a firm nodule developed at that area; and we have been able to study this 
nodule 4 years and 5 months after the injection. Microscopically, the 
section of the nodule shows strands of dense hyaline connective tissue, 
separated by abundant masses, clumps and strands of grayish-brown 
granules. Nowhere is there any evidence of recent cellular reaction through 
the fibrous tissue, about the masses of granules, or about the blood-vessels 
(Figs. 19 and 20). 

In this case, the patient was 8} years of age at the time of injection. 
While there is an abundance of thorium dioxide remaining in the nodule, 
there is no evidence of any cellular reaction, other than the primary reaction 
walling off the material. The microscopic picture reminds one of the 
nodules seen in the nodular form of silicosis, except that in this case the 
granules of thorium dioxide are seen in abundance. 
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Summary of Histopathologic Study. 1. Necropsies have been per- 
formed on 64 patients at intervals of a few days to 3 years after the 
injection of an average dosage of 75 cc. of Thorotrast for the purpose 
of making hepatosplenograms. In no case was there any evidence 
of injury to the tissues nor,cellular reaction that could be ascribed 
to the presence of the thorium dioxide. 

2. A subcutaneous nodule was excised from the arm 4 years and 
5 months after the injection of Thorotrast accidentally into the 
subcutaneous tissues. The thorium dioxide was walled off by dense 
hyaline connective tissue, the nodule resembling those found in the 
lungs in nodular silicosis. Nowhere was there any evidence of 
injury to the tissues nor cellular reaction other than the primary 
reaction resulting in the walling-off of the thorium dioxide. 
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AN EVALUATION OF THE CONGO-RED TEST FOR AMYLOIDOSIS. 


A CORRELATION OF THE AUTOPSY FINDINGS AND DYE 
ABSORPTION IN 125 CASES. 


By SAMUEL LipstEeINn, M.D., 
RESIDENT PHYSICIAN, SEA VIEW HOSPITAL, STATEN ISLAND, N. Y. 


(From the Department of Pathology, Sea View Hospital.) 


BENNHOLD! in 1923 reported that an aqueous solution of Congo- 
red, injected intravenously, disappeared from the blood stream 
more rapidly in the presence of amyloidosis than in its absence. 
Upon this basis Congo-red has been used with increasing frequency 
as a laboratory aid to confirm a clinical diagnosis of amyloidosis. 

In 1915, Keith, Rowntree and Geraghty,’ working with Congo- 
red in the determination of blood volume, found that upon injec- 
tion into the blood stream, it became homogeneously distributed in 
the plasma in 4 minutes, began to disappear in 10 minutes, and in 
the normal, all the dye had left the blood at the end of 24 hours. 
Bennhold, by studying the behavior of the dye in normal and various 
pathological conditions, concluded that 11 to 30% of the dye would’ 
usually disappear at the end of 1 hour and that the disappearance 
of 60% or more indicated the presence of amyloid disease. The 
rapid disappearance of the dye, according to Bennhold, was due to 
the absorption of the dye by amyloid substance. The dye was 
filtered out more rapidly from the blood because of the damaged 
capillary endothelium which he postulated was present in such cases. 
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Furthermore, he stated that any failure of the typical disappearance 
of the dve was evidence only against widespread amyloidosis, and 
especially against amyloidosis of the liver. Deposits in the kidney 
alone did not have sufficient volume to give the typical reaction. 
Confirmation of these clinical and laboratory findings was attempted 
in 9 cases which came to autopsy. In 6 cases in which the dve had 
speedily disappeared from the blood, amyloid degeneration was 
demonstrated. 

Schoenberger and Rosenblatt,® in 1925, corroborated Bennhold’s 
results in a small number of cases, concluding that 41% or more 
of the dye will disappear in the presence of amyloidosis at the end 
of 1 hour against 11 to 29% in normal subjects. No mention was 
made of autopsy confirmation. Reports by Bookman and Rosen- 
thal,? Wallace, and Shapiro® also confirmed Bennhold’s observa- 
tions. 

At the present time a figure of 50% or better is commonly accepted 
in the literature as proof of the presence of amyloidosis. Rosen- 
blatt,® in an extensive review of the literature concerning the clinical 
aspects of amyloidosis in 1934, states: “A positive diagnosis of 
amyloidosis should not be made unless over 50% of the dye has 
been retained by the tissues in 1 hour. Because of this ability to 
make a definite premortem diagnosis there has been established a 
greater appreciation of amyloid disease as a clinical svndrome.”’ 
Boyd? states that the clinical diagnosis of amyloid disease can be 
confirmed by the Congo-red test if 60% or more of the dye has 
disappeared at the end of 1 hour from the blood. 

In an institution such as this hospital, in which the great majority 
of patients have advanced pulmonary disease with its attendant 
complications, amyloidosis is encountered with relative frequency, 
and the Congo-red test has been used extensively to confirm or 
exclude the clinical diagnosis of the disease. In the past, however. 
in certain instances in which a clinical diagnosis had been made of 
amyloidosis and confirmed by Congo-red absorptions of 60 to 75%, 
autopsy findings failed to corroborate the clinical diagnosis. In 
this present series 2 such cases were also observed. Therefore it 
was determined to run a large series of cases in which the Congo- 
red test was to be given not only to those cases in which amyloidosis 
was clinically suspected, but to any critically ill patient in which 
the test was possible. Through this procedure it would then be 
possible to correlate more definitely the percentage of Congo-red 
absorption with the presence or absence of amyloid changes in the 
various organs when such cases came to autopsy. Also by analyzing 
such factors as the pathologic findings, Congo-red percentage of 
absorption and the distribution of amyloidosis, it might be possible 
to determine the presence of any constant factors which would be 
of aid in explaining the results obtained. 
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The technique of the test as introduced by Bennhold has been 
only slightly modified up to the present time. He introduced 10 ce. 
of a 1% aqueous solution intravenously and then collected 10 ce. of 
blood at the end of 4 minutes and 1 hour. The colored serum of the 
4-minute specimen was used as the standard against which the 
serum of the 1-hour specimen was compared using any standard 
colorimeter. No hemoglobin-precipitating agent was used, as 
reliance was placed upon the use of paraffin tubes and careful 
centrifuging to obtain sera free from hemoglobin coloring matter. 
Since the presence of even a very small amount of hemoglobin in 
the serum will interfere seriously with the test, the Bennhold tech- 
nique has been modified at this laboratory. Friedman and Auer- 
bach? used alcohol as a protein-precipitating agent, obtaining a 
clear colored solution of Congo-red in alcohol. However, the quan- 
tity of alcohol necessary made too great dilutions of the dye, and 
Taran" in a series of experiments found that acetone can be used 
just as effectively in much smaller amounts. With the use of acetone 
one gets clear solutions of the dye with varying intensities of color, 
depending upon the amount of dye present. In a small percentage 
of cases, however, the test is not satisfactory as practically all of 
the dye apparently leaves the blood stream in a few minutes with 
the result that the 4-minute standard specimen as well as the hour 
specimen contain very little or no dye. Three such cases have come 
to autopsy. Errors in the technical or laboratory technique were 
ruled out as the tests were repeated under carefully controlled con- 
ditions. In each instance, upon repetition of the test, similar results 
were obtained. In 2 of these cases the liver and spleen were greatly 
enlarged and contained large deposits of amyloid substance. In 
these cases the possibility exists that enough amyloid was present 
to absorb most of the dye in the 4-minute interval. The third case 
had no amyloidosis. Bennhold and Takeda” have demonstrated 
by means of biliary drainage, biliary fistule and ligation of the main 
biliary ducts that almost all of the Congo-red dye is excreted by 
the liver into the bile and that the reticulo-endothelium system 
plays little or no part in its disappearance. In such cases, therefore, 
where the dye disappears with extreme rapidity in the absence of 
amyloid changes, it may be due to an increased excretory action 
by the liver. 

This study consists of an analysis of 125 autopsies which were 
performed on cases in which a Congo-red test had been done. 
Amyloidosis was diagnosed in the usual manner, that is the use of 
iodine grossly and Congo-red or methyl violet staining for micro- 
scopic sections. In all of these cases tuberculosis with its attendant 
complications was the predominant picture and the patients ranged 
in age from 2 to 72 years. 
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At autopsy, amyloidosis was present in 34 of these cases and absent 
in 91. The correlation of the percentage of Congo-red absorption 
in these cases is demonstrated in Figure 1. 
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Fia. 1.—Analysis of the percentage of Congo-red absorption in the presence and 
absence of amyloidosis at autopsy. 


In the presence of amyloid changes there is almost complete 
absorption of the dye within 1 hour in the great majority of cases. 
In 29 of the 34 amyloidosis cases the percentage of absorption was 
90% or higher, with complete absorption of the dye in 24 of these 
cases. There were 5 cases recorded in the amyloid group with 
absorptions of the dye below 90%. These were as follows: 82%, 
60%, and 3 cases with 35% absorptions. Postmortem examination 
in 4 of these cases revealed minimal or moderate amyloid changes 
and the spleen was the only parenchymatous organ involved grossly. 
The liver in all of these cases was free of amyloid deposits. A pos- 
sible explanation for the low absorption values in these instances is 
that there were not sufficient amyloid deposits to absorb the dye. 
The other case had a 35% absorption despite extensive amyloid 
deposits in the spleen, kidneys and liver. The test, however, was 
performed 6 months before the patient expired and in this case there 
is the distinct possibility that the test had been performed before 
sufficient amyloid disease was present to give a high percentage 
of absorption. 

In the 91 cases in which no amyloidosis was present the percentage 
of Congo-red absorption in 87 of the cases varied from 10 to 75% 
with the greatest incidence in the 41 to 50% group and the greatest 
proportion of cases (61) ranging in percentage values of 50% or 
below. In the remaining 4 cases there were percentage values of 
100, 95, 90 and 80%, despite no evidence of amyloid at autopsy. 
Unfortunately none of these cases had more than one test performed. 
One must always consider the possibility of error in the technique 
of the test, as for example, the use of the same syringe which con- 
tained the dye to withdraw the 4-minute specimen. The small 
amount of dye remaining in the syringe is sufficient to add much 
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color to the serum and accordingly give false readings which in 
such cases are too high. Also in some cases all of the dye is not 
injected into the blood stream and this may give false readings. 

Although amyloid degeneration has been reported in almost 
every organ in the body, it is by far most commonly present in the 
spleen, liver, kidneys and adrenals in the order named, and it is 
the involvement of these organs which gives the syndrome of gener- 
alized amyloidosis. In the 34 cases of this series, amyloid was dis- 
tributed as follows (Table 1). 


TABLE 1.—DISTRIBUTION OF AMYLOID SUBSTANCE. 
Number of 


Organs involved. a cases, 


In 28 of the 34 cases, the kidneys, spleen, liver and adrenals were 
simultaneously involved. The remaining cases demonstrated sin- 
gular involvement of the spleen and kidneys, and involvement of the 
liver and spleen or kidneys and spleen. Along with involvement of 
these four organs, microscopic examination also revealed small areas 
occasionally in the pancreas, lymph nodes, intestinal tract and the 
walls of the smaller blood-vessels. Although Bennhold’s statement 
is generally true that one cannot expect the typical rapid disappear- 
ance. of the dye unless there are widespread amyloid changes with 
involvement especially of the liver, exceptions are to be found. In 
1 case, in which gross and microscopic examination revealed deposits 
only in the kidney (with the exception of a few areas in the arterioles 
of the spleen) there was complete absorption of the dye. In the 
other instance there were deposits in the spleen and kidneys, but no 
deposits in the liver and again there was a 100% absorption. It 
therefore appears likely that any of the larger parenchymatous 
organs can have sufficient amyloid deposits to give complete or 
almost complete absorption of the dye, although it is very uncom- 
mon to find unique involvement of these organs. This was also con- 
firmed by Rosenblatt’? who found in one of his cases a 95% absorp- 
tion with only the kidneys and adrenals involved. 

To facilitate the correlation of the lesions in those cases where 
amyloidosis was present with those in which no amyloidosis was 
demonstrable, an arbitrary division into seven groups was made 
(Table 2). 

From Table 2 it can be readily determined that the type and dis- 
tribution of the lesions are very similar in both the amyloid and non- 
amyloid cases. Caseous pneumonic tuberculosis (uncomplicated 
by bone or other suppurative foci) was the most frequent finding, 
but the other groups are represented in both the amyloid and non- 
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TABLE 2.—CORRELATION OF THE PATHOLOGICAL CHANGES WITH THE PRESENCE OR 
ABSENCE OF AMYLOIDOSIS. 


Number of Number of 
Lesions. amyloid cases, non-amyloid cases. 

1. Caseous pneumonic tuberculosis (uncomplicated 

by bone or suppurative foci) ta . = 64 
2. Caseous pneumonic tuberculosis with empyema ae 11 
3. Caseous pneumonic tuberculosis with osteomyelitis 3 6 
4. Caseous pneumonic tuberculosis with empyema 

and osteomyelitis 1 
5. Hematogenous pulmonary tuberc ulosis and osteo- 

myelitis Sn 2 3 
6. Hematogenous pulmonary tuberculosis and geni- 

to-urinary tuberculosis 0 3 
7. Osteomyelitis, with no pulmonary lesions eats 1 0 


amyloid groups, with the exception of a case of tuberculous osteo- 
myelitis of the orbit in a child with a calcified primary focus, and 
3 cases of hematogenous pulmonary tuberculosis associated with 
tuberculosis of the genito-urinary tract. 

As for the duration of these pathologic processes, it is difficult to 
get accurate estimates. In both groups the terminal hospitaliza- 
tion ranged from 1 month to 12 years with the average period 
between | and 2 years. One must not lose sight of the fact that all 
of these patients, with very few exceptions, entered the institution 
with a far-advanced spread of the disease and died as a result of the 
pulmonary tuberculosis or its attendant complications. Since it is 
commonly pene! that sufficient amyloid changes will usually 
develop from 1 to 2 years after the onset of a suppurative or destruc- 
tive lesion (W alker,” Whitbeck'*) to give clinical evidence of its 
existence, there is no question that in this series this factor, 2. e., the 
duration of the disease, offers no aid in explaining the presence of 
amyloid in the one group and the absence of amyloidosis in the 
other. Similar pathologic findings were represented and the dura- 
tion and severity of these processes were also closely approximated 
in both groups. 

A comparison of the age incidence in both groups also revealed 
a parallel similarity. The non-amyloidosis group ranged from 2 to 72 
years and in the amyloidosis group the youngest was 3 and the 
oldest 52. 

Finally, this study confirms the observation that although amyloid 
changes are infrequent findings at the autopsy table even in large 
general hospitals, the incidence rises sharply in tuberculosis insti- 
tutions. Rosenblatt,? in a series of 1727 autopsies, found the inci- 
dence to be 7.2%. But in those cases suffering from tuberculosis, 
the incidence rose to 24.4% and the incidence in the non-tuberculous 
fell to 1.2%. From that study and other observations he concluded 
that tuberculosis is by far the greatest single etiologic factor in the 
production of amyloidosis and this has been confirmed by other 
investigators. In this series amyloidosis was present in 27.2% of 
the cases. In a statistical survey of approximately 1000 autopsies 
at this hospital, the incidence was found to be 20%. 
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Summary and Conclusions. 1. An attempted evaluation of the 
Congo-red test for amyloidosis was studied by the correlation of the 
percentage of absorption of the dye with the presence or absence of 
amyloidosis in a series of 125 autopsies upon tuberculous patients 
ranging in age from 2 to 72 years. 

2. Amyloidosis was present in 34 of the 125 cases, an incidence of 
27.2%. 

3. In the presence of amyloidosis, the percentage of Congo-red 
absorption ranged between 90 to 100% with 70% of these cases 
having complete absorption of the dye. Exceptions were present 
in 5 instances, with absorption values of 82, 60 and 3 cases of 35%. 

4. In the absence of amyloidosis, the percentage of dye absorption 
ranged between 10 and 75% in all instances with the exception of 
4 cases in which values of 80, 90, 95 and 100% were recorded. 

5. The Congo-red test can be interpreted only as confirmatory 
evidence of amyloid disease when the percentage of dye absorption 
is 90% or higher. 

6. The organs which had amyloid involvement most frequently 
were the spleen, kidneys, liver and adrenals in the order named. 
The presence of amyloidosis in the kidneys alone can result in a 
100% absorption. 

7. A comparison of the type and duration of the disease present 
failed to reveal any factors which might account for the presence of 
amyloidosis in 34 cases and its absence in the remaining 91 cases. 

I wish to thank Dr. Oscar Auerbach, Director of Laboratories, for his aid and 
interest in the preparation and completion of this work. 
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THE BLOOD PRESSURE AND PULSE RATE AS AN INDEX OF 
EMOTIONAL STABILITY. 


By Harry G. Armstronc, M.D. 
CAPTAIN, MEDICAL CORPS, U.S.A.; DIRECTOR OF PHYSIOLOGICAL RESEARCH LABORATORY, 
AIR CORPS, MATERIAL DIVISION, DAYTON, OHIO. 


(From the Physiological Research Laboratory, Wright Field.) 
IN a previous communication? dealing with the interpretation of 


blood pressures and pulse rates in routine physical examinations, 
it was pointed out that the most frequent and serious source of 
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error. was caused by the reaction of the cardiovascular system to the 
emotional stress of the examination itself. It was further stated 
that the quantative reaction of the cardiovascular system depended 
on the relative stability of the individual being examined and it 
was suggested that there was probably a high degree of correlation 
between the two. 

If such a correlation could be established, then the reaction of 
the cardiovascular system to a routine physical examination or to 
any other suitable emotional stimulus could be utilized as an index 
of emotional stability. Such a simple objective test would not only 
add a valuable new diagnostic tool to the armament of the general 
medical profession but would also be a welcome substitute for the 
present time-consuming, subjective, analytical procedure now in 
use by psychologists. Furthermore, such a test would be a boon to 
insurance companies, industrial concerns, Government Bureaus 
and Departments and all other agencies who are desirous of gaining 
a better psychologic picture of the great numbers of individuals 
with whom they are concerned without resorting to undue time- 
consuming and expensive clinical investigations. 

There have been a great many past attempts to establish a cor- 
relation between cardiovascular reactions and psychic stimuli, but 
to date these have not been attended with any high degree of suc- 
cess. Many significant facts bearing on this question have been 
fairly well established, however, and these may be briefly stated as 
follows: Marston” and Scott! | found_that _any_psychie_ stimulus 
which produces an_em reaction. ‘ n 

_systolic blood pressure, usuala-+rise, but they disagree as to whether 

or not there is a correlation between the degree of emotion and the 
cardiovascular change. In a review of the examinations for the 
Royal Air Force, Threadgold!? showed that there was.a—marked 
rise in the average systolic blood pressures during original examina- 
Tions which tended—to disappear.on—s éxaminations. 
Schneider," discussing the altitude classification test for aviators, 
stated that individuals with high systolic pressures reacted more 
to a given psychic stimulus by higher systolic rises and higher pulse 
rates or both, than those with low systolic pressures. That the 
blood pressure and pulse is lowest during sleep, while the mind is 
entirely free front emotional stimuli, was determined by Boas and 
Goldschmidt? and this was supported by the work of MacWilliams® 
who further showed that dreams produced a marked rise. Other 
authors, who have presented studies which support the general 
conclusions stated above, are notably Stevens" studying psycho- 
analysis, Schultz'* studying autosuggestion, Adler and Larson! 
studying deception, Gillespie® and Landis and Gullette® studying 
various emotional stimuli, and Deutsch and Kauf® studying psychic 
trauma in relation to cardiovascular reactions. 

Thus while it seems well established that the cardiovascular 
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system does react to psychic stimuli; that the reaction is usually a 
rise in the systolic blood pressure or of the pulse, or both; and that 
these rises are not constant for a given stimulus, it should be noted 
that the literature in this field contains no study of the reaction of 
the cardiovascular system as a whole in relation to the relative 
stability of the individual. 

Present Study. ‘The present study was undertaken with the object 
of determining the reaction of the cardiovascular system as a whole 
to a given emotional stimulus and to determine the correlation 
between this reaction of the cardiovascular system and the relative 
emotional stability (within the range of normal) of the individual. 
The data for this study were derived from original examination 
forms of 700 applicants for flying training of the United States Army 
Air Corps. Of these 700 examinations, 212 were those of the author 
while the remaining 488 were secured from official files and represent 
the work of others divided as follows: Examiner A—106 forms; 
Examiner B—84 forms and Examiners C (a miscellaneous group) — 
298 forms. The forms in each instance were taken consecutively 
except where candidates were shown to be suffering from a neurosis, 
a psychosis or any organic cardiovascular disease. 

The candidates were all young male adults between the ages of 
18 and 28 years with two or more years of college education and in 
general were high type individuals. The examinations were con- 
ducted in accordance with Army Regulation 40-110 which specific- 
ally outlines the procedures to be followed. The blood pressures 
and the pulse rates used were those secured at the first reading after 
the candidate had been reclining quietly for 5 minutes. 

The relative emotional stability of each individual was determined 
by a personality study by which he was classified as being “‘stable”’ 
or “unstable.” A stable individual in this examination is one who, 
in the opinion of the examiner, shows a hereditary background of 
no insanity or other nervous diseases in ancestors or collateral 
branches of the family; who himself exhibits traits of normal inhibi- 
tion, emotional control and rational balance; and who by his past 
history of dealing with situations has demonstrated a durable nerv- 
ous and mental mechanism capable of withstanding the acute shock 
of flying training and the chronic stress of a lifetime of flying. 

The emotional stimulus in this study was the examination itself. 
That a general physical examination is an emotional stimulus is too 
widely accepted to need further comment but this fact may be 
further emphasized by pointing out that, at least in the type of 
examination considered in this study, the individual during the 
examination is subjected to: 1, A strange environment (uncer- 
tainty, apprehension); 2, A strange examiner (timidity, shyness) ; 
3, Bodily exposure (resentment, embarrassment) ; 4, A desire to pass 
(anxiety, fear); 5, Compression of brachial artery (discomfort, 
tingling sensation). 
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Thus the examination is not a stimulus to any one emotion but 
to the total emotional content and the resultant reaction should be 
a measure of the reaction of the individual as a whole. 

Findings. Of the 700 candidates examined 399 (57%) were 
considered unstable and 301 (43%) stable as determined by the 


Arersonality study. By the trial and error method it was then deter- 


mined that the best correlation between emotional stability and the 
cardiovascular findings was obtained when a systolic blood pressure 
above 134, a diastolic blood pressure above 90 or a pulse rate above 
90, or any combination of these, was considered as indicating in- 


as. Realizing that such an arbitrary figure in a constantly 


fluctuating medium was too narrow for practical purposes, a blood 
pressure-pulse range of the above figures, + or —3, was adopted 
and all findings within that range were considered borderline cases 
and credited with agreeing with the results of the personality study. 

The correlation between the emotional stability and the cardio- 
vascular reaction, as determined by the above method, is shown in 
Table 1. The 212 forms of the author’s were further studied as 
to the distribution of the various blood pressure-pulse patterns 


(Table 2). 


TABLE 1.—CoRRELATION BETWEEN RELATIVE EMOTIONAL STABILITY, AS DETER- 
MINED BY A PERSONALITY STUDY, AND REACTION OF THE CARDIOVASCULAR 
System TO Aa GIVEN EMOTIONAL STIMULUS. 

Correlation. 


Number of 
candidates. Stable. Unstable. Average. 
.99 .95 . 965 
Examiner A... . 106 100 .98 .996 
B ... 84 .98 .93 .95 
Examiners C ... . . 298 .97 .79 .85 
.98 .88 .92 


Discussion. Aviation medicine is a specialty composed of several 
specialties. It is therefore not to be expected that all students of 
aviation medicine are able to master all phases of the subject as 
thoroughly as if it were composed of one specialty. From this 
standpoint alone it is believed that the correlation (Table 1) is 
minimal and probably lower than that which actually exists. This 
statement is based on the following facts: Examiner A, who had 
the highest correlation, is especially interested in psychology and 
has had an excellent training and experience in that field. The 
author and Examiner B, who had a somewhat lower correlation in 
their cases, have never exhibited any disproportionate interest in 
this phase of aviation medicine and are probably qualified in psycho- 
logy only in proportion to our limited experience. Personally, I 
would hesitate to say that, for the amount of time available for the 
large number of examinations given, I was infallible in the estima- 
tion of every candidate’s emotional stability. Especially is this 
true when it is remembered that most of these candidates have col- 
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TaBLE 2.—THE BLoop PrREssuRE-PULSE PATTERNS AND THEIR DISTRIBUTION IN 
212 STABLE AND UNSTABLE CANDIDATES. 


% of total Average Average 
Type. Subtype. No. cases. cases. blood pressure. _ pulse. 
{Normal 101 47 .64 119-70 80 
Stable \Athletic . 2 5.66 103-60 74 


High systolic 
Normal diastolic 59 27.9 140-79 81 
Normal pulse 


High systolic 
High diastolic 7 3.3 142-96 80 
Normal pulse 


High systolic 

Unstables { High diastolic 6 2.8 141-96 96 
High pulse 

High systolic 

Normal diastolic 6 2.8 148-75 102 
High pulse 


Low systolic 
Low diastolic 21 9.9 102-58 97 
High pulse 

| (fainters) 


lege degrees and that many have had college courses in psychology 
and are not averse to utilizing their knowledge in the “battle of 
wits” to give answers which are most favorable and not necessarily 
the most truthful concerning their antecedents and their own past 
behavior. 

Examiners C, who as a group had the lowest correlation, exhibit 
evidence of certain defects and omissions in the psychologic examina- 
tion. For example, many of their candidates were not classified as 
being either stable or unstable (these cases were omitted from this 
study) showing a lack of interest in, or an appreciation of, that phase 
of the examination. Furthermore, the decision reached in many 
cases did not agree with the data from which the decision was made. 
This was especially true in the forms of those candidates who had a 
generally unfavorable personality where the tendency was to “‘pad”’ 
the findings to support disqualifications. Thus a candidate with a 
normal heredity and past history who was dull, vague, untrained, 
deliberate, careless and slow would assuredly be poor pilot material, 
but not unnecessarily unstable, yet many such were so called. I 
believe that this is the explanation for a great part of the lack of 
correlation between the unstables and the cardiovascular reaction. 

If this explanation is not considered valid, then it must be assumed 
that the best psychologist made the greatest number of errors in the 
personality studies. 

Other minor points which might have contributed to a low corre- 
lation is the possibility that first blood pressure-pulse readings were 
not always recorded on the forms and some cases were probably 
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re-checks, having been examined before, and in either case, the corre- 
lation among the unstables would be proportionately low. 

* In almost all cases of disagreement between the personality clas- 
sification and the blood pressure-pulse findings it was not because of 
a slight difference between the findings and the arbitrary limit, but 
because of a very wide difference, making a widening of the arbitrary 
blood pressure-pulse range of no benefit, this further emphasizes the 
fact that the discrepancies are more likely to be an error than that 
a true correlation does not exist. 

“The data of Table 2 offer much food for speculation as well as an 
explanation for much of the inconclusive and controversial work of 
others. 

Among the candidates in this series, 113 (53.3%) were considered 
stable. They had an average blood pressure of 119/70 and pulse 
of 80. There can be no doubt that this, being a reaction finding in 
these individuals, explains, at least in part, the low blood pressures 
found in most graduate pilots who on subsequent examinations show 
a more nearly basic reading. This has been especially commented 
upon in this country by Miller" and Green? and in England by 


Threadgold.”” 

There were 12 candidates among the group who were both stable 
emotionally and at_the ti the examination —were-in-active 
athletic training. Thei Lay ssure_of 103/60 and 


pulsé of 74 isin agreement with the findings of Threadgold," Robin- 
son” and especially with the work of Adolph Abrahams on track 
athletes. This should again call our attention to the fact that while 
a low blood pressure may be a bad omen it can indicate the acme of 
perfection. 

There were 99 (46.7%) of the candidates considered unstable in 
this group and 5 distinct blood pressure-pulse patterns could be 
distinguished. Fifty-nine had a high systolic with a normal diastolic 
and a normal pulse. In these cases the impression was gained that 
the higher the pulse pressure the greater the relative instability of 
the individual. In this type it was observed that the systolic would 
return almost invariably to normal limits if the individual were 
allowed to return for reéxamination a sufficient number of times and 
efforts exerted to “calm him down.” 

Seven candidates were suffering from an essential hypertension 
and it is sign all were unstable. In contradistinction to 
the high systolic group these individuals failed to show a lowered 
blood pressure under any circumstances and a return for a re-check 
was always a disappointment; the pulses in all cases were normal. 

Another group of 6 candidates also had an essential hypertension 
combined with a mild degree of tachycardia and except for the pulse 
rate the observations on this group were the same as for those above. 

A second group of 6 candidates showed a high systolic pressure, 
a high pulse, but a normal diastolic pressure. These were distin- 
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guished by the tendency for the systolic pressure to fall on subse- 
quept examinations to normal while the pulse tended to stay high. 
#Yhe last group of 21 candidates presented a condition which the 
author feels may in a large measure explain the failure of previous 
studies to attain a better correlation. These candidates had an 
average blood pressure of 102/58 as compared to the athletic group 
mentioned above who had an average of 103/60. Thus from the 
blood-pressure standpoint there is nothing to distinguish between 
them. However, the athletic group showed the lowest average pulse 
(74) while these unstables had an average pulse of Of Another 
interesting fact about this latter type of individual is fhe evident 
approach of syncope while the blood pressure is being taken as 
denoted by sweating, palor, cyanosis, and dilation of the pupils. 
Many of these originally have a systolic which rises far above normal 
and then suddenly drops, the blood-pressure findings not being 
definitely established until the wild initial fluctuation has been 
stabilized at the lower level. These individuals are considered to be 
the most unstable of all the groups and belong to that class ‘“‘who 
can’t stand the sight of blood without fainting, can’t tolerate pain 
without nausea or vomiting and are driven to the verge of fainting 
by the ‘peculiar tingling’ of the arm and hand and the sickening 
pain of compression of the cuff on the arm (brachial artery and 
nerve)” during a blood-pressure reading. 

Constituting approximately 21% of the unstable group it is 
perfectly obvious that investigators who work on the hypothesis 
that the blood pressure rises in reaction to an emotional stimulus and 
that the rise is proportionate to the degree of stimulation as measured 
by introspection, or any other means, are bound to be frustrated by 
this type of individual. This applies also to those who are dealing 
with the cardiac rate when, as shown in Table 2, 66% have an aver- 
age rate comparable to that found in the stable cases. 

In view of the above findings it is now possible to understand why 
Braun‘ found it necessary to point out the fallacy of the statistical 
method of correlating psychic complaints and cardiac disorders 
and recommended studying the heart and mental life of each indi- 
vidual. However, it must be pointed out that his theory that 
anxiety is located in the cardiac tissue does not explain the fact that 
in the present study the majority of the cardiovascular reactions 
are on the blood-pressure side and not on the cardiac side, unless 
we wish to admit that those candidates who were of the anxious 
type reacted only by high pulse rates. 

The failure of Scott'® and of Landis and Gullette® to find a corre- 
lation between the degree of emotion and the degree of blood-pres- 
sure change is probably due to the fact demonstrated above, that 
the blood pressure is not always the part of the cardiovascular 
system which reacts, and in any event does not react in all cases to 
the amount of stimulus but more nearly according to the relative 
stability of the individual. ‘ 
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This leads us to speculation as to the causes of the different pat- 
terns found in the unstable group. Either it must be assumed that 
Braun’s‘ theory, extended to cover all emotions, is correct, or we 
must assume that each pattern is but a quantative measure of the 
relative instability. 

If we accept Braun’s‘ theory that the heart is the organ of anxiety, 
then we must likewise assume some organ to be the center for anger, 
fear, hate, love, resentment, embarrassment and all of the other 
emotions. If each of these does not have a specific organ as a center 
(which seems quite unlikely) then we must assume that several 
are associated in one organ and the reaction of that organ must 
depend on either the reaction of the emotion elicited or the sum- 
reaction of all its emotions which, in any event, involves tissues 
such as the adrenals (in anger), the hair (in fear) and others which 
are controlled by the central nervous system and not by the cardio- 
vascular system. 

It seems much more reasonable to assume that the different cardio- 
vascular patterns noted are quantative reactions modified in some 
cases by physiologic considerations. 

The athletic group maintain a nearly basic blood pressure and 
pulse, which are supported by an efficient physiologic reserve of 
power to meet an emergency, a reserve not dissipated by an unneces- 
sary anticipatory rise to meet a harmless emotional situation. The 
normal group reacts mildly to the emotional stimulus by a rise in 
the systolic blood pressure. 

In the relatively unstable group the first evidence is a relatively 
high systolic blood pressure, which being the most sensitive to 
emotional stimuli is the first to react beyond the normal. In the 
next stage, the pulse reacts to join the systolic rise, while the stolid 
systolic blood pressure still retains its normal level; or the finding 
may be reversed with the diastolic rising with the systolic while 
the pulse retains its normal level. Then comes the group with the 
diastolic blood pressure and the pulse joining the high systolic as 
the whole cardiovascular system is reacting together. 

The final group is composed of those who would react to the high- 
est degree but lack the necessary physiologic equipment to carry 
out the required response and the blood pressure rises then drops 
with dramatic rapidity leaving only the heart struggling vainly 
with thready pulse to maintain the defense of the organism. 

Before concluding, it is desirable to point out that the use of 
this proposed test of emotional stability in its present incomplete 
state has many shortcomings and is limited in its application. It 
is probably valueless for use with neurotic and psychotic patients 
as shown by the work of Threadgold” and Gillespie.” It is only 
useful on an original examination and cannot be repeated because 
upon reéxamination, the examiner and the environment being no 
longer strange, the stimulus is lessened. However, in this connec- 
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tion, it must be remembered that unless basic blood-pressure and 
pulse levels are determined during sleep or after medication that 
a reaction to any other emotional stimulus is superimposed on the 
stimulus of the examination and in the end must depend in part 
on the latter. 

The arbitrary blood pressure-pulse limits used in this study 
probably do not apply to all age groups, even among adults, or to 
both sexes, since it has been shown that with increasing age the 
reaction of the cardiovascular system decreases and in the female 
sex the cardiac rate reacts to a greater extent than in the male. 
Therefore this test is probably only valid for the conditions stated 
in the study. For any other use it would seem advisable to extend 
this study to apply to the age groups and sexes to be examined, to 
standardize examination procedures used, and to decide on the 
degree of emotional reaction to be considered abnormal. For 
agencies or concerns who have a large personnel and who desire an 
insight into their emotional as well as their physical status by the 
simple process of a routine physical examination, such a further 
study seems well worth while. 

Summary. A review of 700 examinations of candidates for flying 
training for the United States Army Air Corps shows that there is 
a correlation of .98 for the stable group and .88 for the unstable 
group and a general correlation of .92 between the relative emotional 
stability of the individuals and their cardiovascular findings. 

This correlation was obtained by adopting an arbitrary blood- 
pressure level of 134/90 (+ or —3) and a pulse rate of 90 (+ or —3) 
and assuming that any reading above that level demonstrated a 
relative emotional instability. 

The failures of previous workers to demonstrate a high degree 
of correlation between emotional stimuli and cardiovascular reac- 
tions and certain other inéonclusive evidence and disagreements in 
the literature is explained by an analysis of the reaction-patterns of 
the author’s cases into 5 distinct groups, wherein it was shown that 
among the unstable candidates 21% showed no abnormal blood 
pressure pattern and 66% showed no abnormal pulse pattern. 
These dissimilar reaction patterns show the fallacy of mass statistics 
in such studies and demonstrate the necessity of studying the cardio- 
vascular system as a whole in each individual in psychosomatic 
investigations. 

The limitations and shortcoming of the described test for emo- 
tional stability are pointed out, as well as a suggestion for further 
studies which are necessary before the test is applicable to any 
situation other than the one from which the test was derived. 
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(From the Department of Surgery of the New York Hospital and Cornell Medical 
College.) 

INVESTIGATION of the chemical physiology of the operated stomach 
has led to a wide variety of results. Frequently these various find- 
ings have been used as a basis for the development and use of one 
or another type of surgical therapy, and occasionally superiority is 
claimed for a particular procedure on questionable evidence. The 
simple posterior gastro-enterostomy has long been the center of a 
storm of controversy, proponents claiming and opponents denying 
its ability to reduce the gastric acidity. This wide difference of 
opinion immediately suggests fundamental limitations in the 
methods used in determining the postoperative gastric acidity that 
necessarily preclude uniform results. 

Bloomfield and Keefer‘ have raised definite objections to the com- 
monly used type of test meal and have emphasized that the effect 
of the variable factor, namely, the speed of gastric emptying, must 
be reduced toa minimum. They have pointed out that the acidity 
values obtained from specimens aspirated from the stomach after 
the administration of a test meal vary with the unknown factor of 
the speed of gastric emptying, and that great variations in the 
hydrochloric acid values are obtained simply as the result of neutral- 
ization by gastric contents. 

The factor of emptying time is even more variable in the post- 
operative stomach because of the abnormal mechanics present and 
because of the gastro-enteric stoma, which provides both an addi- 
tional outlet for stomach contents and an inlet that favors a more 
constant regurgitation of duodenal contents. A standardized pro- 
cedure that insures an empty stomach secreting pure gastric juice 
as a result of a powerful stimulus reduces to a minimum the error 
caused by the variability of the emptying time and sets the stage for 
a true analysis of the gastric secretions. 
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This paper is based upon a study of the gastric secretion of 75 
patients with peptic ulcer, all of whom had been treated by posterior 
gastro-enterostomy. 

Literature. In reviewing the literature on the subject of post- 
operative acidity, one finds that there is a surprising lack of agree- 
ment among the various authors, though the majority agree that 
yastro-enterostomy results in considerable reduction in the gastric 
acidity. The reports may roughly be divided into three types: 

First, the reports that cite no gastric acidity figures. Many 
authors! 5-.37.41,46.50 state that the acidity is lowered; a lesser number 
maintains that there is no appreciable change.'°2°.4,% 

Second, those that cite average mean figures on a group of patients. 
Although there is considerable variation in the results obtained, 
there is general agreement that the postoperative gastric acidity is 
reduced by from 30% to 60% following gastro-enterostomy.?:!7:78.29. 
33 ,44 53 ,55 ,58 ,60 ,62 

Third, those that either segregate their results in relation to 
normal gastric acidity or cite figures for each patient. Again, most 
of the authors find that the acidity is reduced in the majority of 
cases, but dissenting opinion is strong and would be convincing if 
it were based on a larger number of cases. In Tables 1 and 2 results 
of these more detailed studies are listed. The findings are divided 
according to the degree of acidity and are based on the commonly 
accepted figures obtained in an Ewald meal or one of its modifica- 
tions, 7. e., 0°-20° free hydrochloric acid as subnormal, 21°-45° 
as normal, and 45° or higher as hyperacidity. Those cases in 
which added procedures, such as excision of the ulcer, pyloric occlu- 
sion, and entero-enterostomy, were undertaken have been excluded 
from the figures given in Tables 1 and 2, although the various 
authors have reported them as having had a gastro-enterostomy. 
As a result, the total number of cases, as tabulated, may show minor 
variations from the original reports from which they were assembled. 

The following discussion concerns itself only with the more 
detailed reports as listed in Tables 1 and 2. 

Table 1 lists the authors who have found a definite diminution in 
the postoperative acidity. With the exception of Sherren,® all the 
authors find approximately the same results. However, it may be 
well to explain why Kramer,*' Kreuzer,” and Wydler® have been 
placed in this group even though they state that gastro-enterostomy 
results in little lasting change in the gastric acidity. Analysis of 
their postoperative observations reveals that Kramer found that 
35%, and that Wydler and Kreuzer found that over 50% of the 
patients had a subnormal or absent acidity. Kramer is of the 
opinion that the reduction of hypersecretion parallels the improve- 
ment in the motor function of the stomach, but that the acidity at 
the height of digestion is not reduced. Kreuzer found that the 
patients who were examined shortly after operation showed a dimi- 
nution, in contrast with those studied long after operation, who 
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TABLE 1.—Cases FROM THE LITERATURE. 


No. of | Hyper- Nor- Sub- Anacid- 

Author. Year. cases. acidity. mal. normal. ity. 
Carle and Fantino®. . . 1898 16 3 6 4 3 
Hartman and Soupalt?= . 1899 6 3 2 1 
Deganello® . . . . . 1900 2 2 
Kramer®! ue ere 34 10 12 5 a 
Kreuzer = « 26 3 11 12 
Wilcox®® : ‘ 1909 5 1 1 3 
28 9 10 9 
Faulhaber and v. Redwitz'* 1915 2 1 ae = 1 
Berberich? . . . . . 1920 35 af 16 4 15 
Conybeare! Se 1922 28 6 6 3 13 
Wydler® 36 4 14 5 13 
Hunter” 1923 10 6 2 2 
Sherren™ 408 38 60 80 230 
Ohly®” . 1924 43 11 8 22 2 
Devine®. . . . . . 1925 19 4 4 2 9 
Lindsay“ «— 60 19 12 9 20 


tended to reach a more normal acid value. Wydler also bases his 
assumption on repeated studies of the gastric secretion in the same 
patients; he mentions only 2 cases specifically. From these observa- 
tions, Kreuzer and Wydler assume that if all cases were studied 
over several years’ time the majority would have normal values. 
Our findings do not agree with this, as will be shown later. Faul- 
haber and v.-Redwitz!’ maintain that gastro-enterostomy cannot be 
depended upon to produce an anacidity, although 1 of the 2 cases 
reported by them showed an absence of free hydrochloric acid. 
Petren,*”? who states that in over half the cases the acidity is not 
changed following gastro-enterostomy, is also included in this group 
of authors, since he found 32% of the patients with subnormal or 
absent gastric acidity. 

Table 2 lists the findings of the authors who show little, if any, 
reduction in the postoperative gastric acidity. When the results 
in this group are compared with ours, a striking similarity may be 
noted. A total of 67 cases reported in the literature since 1898 


TaBLE 2.—Cases FROM THE LITERATURE. 


No. of Hyper- Nor- Sub- Anacid- 
Author. Year. cases. acidity. mal, normal, ity. 
Kausch”6 6 3 3 
Rencki* . « 14 4 8 2 
Kindl?? . 5 2 2 1 
Schur". 12 3 7 2 
Troell® . « 9 1 7 1 
Bonar’ . « 3 2 1 
Lewisohn and Feldman** . 1925 11 1 9 1 
Elman and McLeod® 1935 2 4 1 


seems unbelievably small; but it must be remembered that this 
includes only the reports that give case data. Perman* has made 
some interesting studies on patients who have had both gastro- 
enterostomy and gastrostomy performed at the same operation. 
All drainage from the gastrostomy tube was collected in 24-hour 
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specimens and the total acid determined. He found that the total 
acid was equal to, and in some cases greater than, that obtained 
under similar conditions from patients on whom only a gastrostomy 
had been performed. Observations were made only until the gas- 
trostomy tube was removed, usually from 5 to 10 days postopera- 
tively, but they furnish conclusive evidence that at least imme- 
diately after operation the secretion is not diminished. 

With the exception of several reports describing primarily either 
malfunctioning gastro-enterostomies or anemias following gastro- 
enterostomy, Tables 1 and 2 represent to our knowledge a complete 
bibliography of cases reported since 1898. Prior to that time only 
8 patients with postoperative gastric studies have been reported." 
30,39,49 

Experimentals. Experiments to determine the effect of gastro- 
enterostomy on the chemistry of the stomach have resulted in con- 
siderable divergence of opinion. The results obtained cannot be 
entirely accepted as applicable to the human because (1) the mechan- 
isms that regulate gastric acidity in the normal unoperated stomach 
in both man and animal have not been clearly defined or agreed 
upon, and (2) the reaction of the normal stomach of experimental 
animals will not necessarily mirror those of the human diseased ulcer- 
bearing stomach. 

There is no general agreement as to the effects of gastro-enteros- 
tomy in the experimental animal, although most investigators find 
reduction in the gastric Wilhelmj, Heinrich, and Hi!l® 
have made exhaustive studies, using an acid test meal and hista- 
mine as a secretagogue. They conclude that the reduction in acidity 
following gastro-enterostomy is due entirely to regurgitation of 
duodenal contents, and that the reduction is due more to dilution 
than to neutralization—on the average 75% by dilution, and 25% 
by neutralization. They conclude further that the presence of 
large amounts of duodenal secretion in the stomach postoperatively 
seems to cause a hypersecretion of acid by the stomach, which is 
evident only after stimulation by histamine. Katzenstein® believes 
that the reduction of the acidity is due not only to neutralization 
but also to inhibition of gastric secretion. He considered this 
proved when, after introducing jejunal contents into the stomach 
of a dog on which a Pavlow pouch had also been made, he found 
inhibition of the secretion in the Pavlow pouch. Enderlen, Freuden- 
berg, and v. Redwitz'* find very little reduction in the acidity, and 
this they believe is due to an intragastric reduction. They found 
in experiments in vitro that it required four times the amount of a 
dog’s duodenal contents with a pH of 6.98 to neutralize a given 
amount of stomach contents with a pH of 3.07, the latter correspond- 
ing to a relatively low acidity (normal pH value 1.3 to 2.4). Jianu*! 
and Wada*® find the acidity unchanged if repeated examinations are 
made. 
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Material and Methods. Satisfactory study of the gastric secretions 
of the postoperative stomach has been difficult because of the presence 
of regurgitated duodenal contents. The administration of a test meal of 
one type or another only increases the difficulty of obtaining pure gastric 
juice, and, as a result, the mixture obtained gives no idea of what the 
stomach is actually secreting. To eliminate this source of error we have 
Ss the gastric analysis according to the method of Bloomfield and 
Polland.‘” 

Seventy-five patients with peptic ulcer were studied, on all of whom a 
simple posterior gastro-enterostomy had been performed. With 3 excep- 
tions, the Halsted gastro-enterostomy was performed, and the various 
operators used a standardized technique.'® The intervals between opera- 
tion and observation ranged between 6 months and 4 years, and in many 
instances studies were repeated on the same patients over a period of 
2 years. The writers personally investigated and followed each patient 
instead of using the statistics from the records. The gastric analysis is 
done after a fast of 12 hours with histamine used as a stimulus in a dose of 
0.1 mg. per 10 K. body weight. The fasting contents are withdrawn, 
the histamine is injected subcutaneously, and then the stomach contents 
are continuously aspirated and collected for from 3 to 6 10-minute periods. 
No test meal was introduced into the stomach, and it may be mentioned 
that no ill effects from the use of histamine were observed. The material 
was studied from the point of view of its gross appearance, its amount, 
and the presence of acid and bile. The 10-minute specimen with the great- 
est 10-minute volume of secretion and the highest titrable acidity is con- 
sidered the index of gastric function. To insure an accurate determination, 
certain precautions must be observed: (1) The person performing the aspi- 
ration must be familiar with the technique of aspirating a stomach and 
interested in obtaining accurate results. (2) The stomach must be aspirated 
absolutely dry before the fractional specimens are collected, and on occa- 
sions the test may have to be abandoned for the day because of the constant 
regurgitation of bile. (3) Dilution of the gastric contents must be avoided 
if possible, and all heavily bile-containing specimens should be segregated. 
The importance of following the described procedure in order to obtain an 
accurate analysis cannot be overemphasized. It has been our experience 
on numerous occasions that the results obtained by the relatively unin- 
terested technician will not compare with the results of one who is interested 
in the condition of the patient. 


Results. Character. The gastric juice is, as a rule, rather clear 
and frequently discolored by small amounts of bile. In a small 
number of patients, thick viscous bile was found at all examinations 
even when they were repeated at long intervals. In a few instances 
considerable mucus was present. As a rule, the character of the 
gastric contents is the same on repeated examination. 

Volume. The average volume for the 75 cases before and after 
operation is practically the same—52 ce., and 55 cc., respectively. 
However, in the individual patient the volume is seldom the same 
after operation as it was before, and in this group there was an equal 
number of patients with higher and lower postoperative volumes. 
The wide variations are striking and make it evident that no narrow 
standards can be set up, but in a general way the higher volumes are 
associated with the higher acidities. We could find no relation be- 
tween the clinical result and the volume, nor did we find that the 
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amounts of bile in the aspirated juice corresponded in any way to 
the volume. 

Acidity. In Chart I, the solid line connects the free hydrochloric 
acidity value of each of the 75 cases, recorded in the order of their 
degree of acidity. There is little variation in the difference between 
the free and the total acidities, the latter averaging about 10 degrees 
higher than the free hydrochloric acid. 

Sixty-nine (92%) of the patients had acidity (free hydrochloric 
acid) higher than or within normal limits (60 degrees of free hydro- 
chloric acid or higher), and 6 (8%) had subnormal or anacidity 
(less than 60 degrees free hydrochloric acid). Only 1 patient had a 
complete absence of free hydrochloric acid. For the 75 patients, 
the average postoperative acidity was 82 degrees free hydrochloric 
acid. If the 6 cases in the subnormal acid group are not included, 
the average postoperative acidity for the 69 patients in the normal 
acid group is 88 degrees. 


HCL IN DEGREES 


Cuart I.—Hydrochloric acidity in 75 cases. Postoperative acidity. Crosses 
= total HCl. Dots = free HCl. 


A glance at the distribution curve (Chart I) immediately suggests 
that the 6 patients with subnormal acidity may be considered as a 
distinct group apart from the patients with normal or high acidities. 
From 3 to 6 analyses over a year’s time were performed on each of 
the 6 patients in the subnormal acid group, and the results of the 
various examinations were always within 15 degrees. The con- 
firmatory results of the repeated examinations are adequate evidence 
that there is a small percentage of patients who have a definite 
subnormal acidity following gastro-enterostomy. In the subnor- 
mal acid group the volumes were lower than in the normal acid 
group, and the character of the aspirated juice was different. The 
constant findings of low acid and low volumes place the former in 
a distinct group. This altered gastric secretion can probably not 
be explained simply by regurgitation of duodenal contents. Gas- 
tritis may conceivably be an etiologic factor but its presence can 
be determined only by pathologic examination. Advances in gas- 
troscopic investigation may lead to more definite conclusions. 
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Fifty of the patients had similarly performed preoperative gastric 
analyses (Chart II). The number of preoperative acidities that 
were higher than the postoperative acidity is practically the same 
as the number that were lower. To be sure, most of these differ- 
ences can be explained by the limits of error of the test, but also 
the operated stomach may predispose to functional changes in the 
gastric secretory mechanism. Possibly improvement in the gastric 
function following operation may be reflected by an increased secre- 
tory function of the stomach. This is supported by our findings 
in the small number of patients who have unsatisfactory clinical 
results following gastro-enterostomy. In none of the latter patients 
was the postoperative acidity greater than the preoperative acidity. 

In Chart III, the preoperative and postoperative free hydro- 
chloric acid values are charted in descending order, the dots repre- 
senting the postoperative acidities and the crosses the preoperative 
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Cuart II.—Preoperative and postoperative acidity in 50 cases. Crosses = pre- 


operative acidity. Dots = postoperative acidity. 


acidities. It must be emphasized that this chart illustrates the 
distribution curve of a group of cases; the dots and crosses do not 
represent corresponding patients as they do in Chart Il. The 
distribution curves for the preoperative and postoperative acidities 
are practically the same except for the small group of patients who 
have low free hydrochloric acid following gastro-enterostomy. The 
average preoperative acidity for the 50 patients was 90 degrees; 
excluding the 5 patients in the subnormal group, the average post- 
operative acidity was 88 degrees. 

The patients with preoperative pyloric obstruction comprised 
slightly more than half of the 75 patients. Chart IV shows that 
the postoperative acidity values are not influenced by the presence 
of preoperative pyloric obstruction. 

On 68 of the patients, postoperative roentgenograms of the 
stomach were obtained. Three of these were reported as unsatis- 
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factory, 2. e., 2 suggestive of marginal ulcer and 1 an overactive 
stomach. ‘The acidity in these 3 cases ranged from 55 to 130 degrees 
free hydrochloric acid. If the patients are divided into two groups, 


40 * 


60 
Ho 
20 


FREE HCL IN DEGREES 


Cuart III.—Preoperative and postoperative acidity, both arranged in descending 
order. Crosses = preoperative acidity. Dots = postoperative acidity. 


those with and those without pyloric emptying by Roentgen ray, 
the average acidity in the latter is about 12 degrees less than that 
in patients who had pyloric emptying. This difference is difficult 
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Cuart IV.—Postoperative acidity with regard to preoperative obstruction. 
Crosses = cases with obstruction preoperatively. Dots = cases with no obstruc- 
tion preoperatively. 


to explain, particularly when one considers that the presence of 
preoperative pyloric obstruction in no way influenced the post- 
operative acidity. 

The amount of bile present in the aspirated juice has no relation 
to the acidity in this group of patients. The amount of bile present 
may be assumed to give some idea of the quantity of duodenal 
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regurgitation, although, as emphasized by Medes and Wright,*® 
trypsin may be present in the stomach in the absence of bile. 

The interval of time between operation and the postoperative 
analysis has been said to influence the secretion of the stomach. 
Of the 25 patients with the highest acidities, there is an equal 
number of patients with a postoperative interval of less than 1 year 
and of more than 3 years. Likewise, the acidity is not influenced 
by the time interval in the group of 25 patients with the lowest 
acidities. On 30 patients repeated postoperative examinations were 
made and, although there were slight variations in the acidities 
obtained in most cases, only 3 patients showed marked changes; 
in 2 of these the acidity had decreased and in the other the acidity 
had increased over a 2-year period.. Two-of these patients had 
variations of about 40 degrees, but at all times the acidity remained 
above 75 degrees. The third patient had a reduction in acidity 
from 90 to 60 degrees; 4 recent examinations confirm this reduction. 
During this time he has had no change in symptomatology, and 
since his operation he has had no complaints. 

Although for the majority of these patients, less than 5 years 
have elapsed since the time of operation, it is interesting to correlate 
the clinical result with the acidity. In the future, the clinical 
result may change in a certain number of these patients, but it is 
hard to believe that this number will be large enough to alter the 
significance of our findings. ‘To insure a true statistical picture, we 
have charted the result against the acidity in several combinations, 
and in this group of cases we have been unable to find any correla- 
tion between the clinical result and the acidity. The 6 patients 
with a subnormal acidity have had satisfactory results up to the 
present time. Fourteen patients have been classified as having 
unsatisfactory results and in these the acidities ranged from 55 to 
130 degrees free hydrochloric acid. In the 61 patients with satis- 
factory results the acidities ranged from 0 to 132 degrees free 
hydrochloric acid. 

Investigation of the ethnic influence reveals that all races, 
except the Jewish, are distributed widely over the range of acidity. 
Although the number is too small to be conclusive, all 14 Jewish 
patients had an acidity above 70 degrees. 

There is a tendency for the acidity to diminish slightly with 
advancing years. This is by no means so apparent as in a group 
of normal individuals. 

In our experience the postoperative acidity has not been influenced 
by such factors as the activity of the ulcer at the time of operation, 
the duration of symptoms before operation, or the symptomatology 
and clinical findings before operation. 

Discussion. The purpose of the present work has been to deter- 
mine standards for the gastric acidity of peptic ulcer patients on 
whom a simple posterior gastro-enterostomy has been performed. 
The literature on which the present concept of the postoperative 
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gastric acidity is based has been analyzed in detail. In all previous 
studies the Ewald meal or one of its modifications has been used 
and has led to a wide variety of results. To obtain accurate results, 
however, it is necessary to use a standardized procedure, the results 
of which are not influenced by unknown variables as are the results 
of the ordinary test meal. 

In 92% of the 75 patients investigated the gastric acidity 
was not appreciably altered by gastro-enterostomy. In 8% the 
acidity was diminished to below normal, but in only 1 patient did 
it reach a complete anacidity. That there is an actual decrease in 
acid secretion in the latter group is supported by the associated low 
volume obtained in these cases. 

These findings lead to speculation as to the cause of the therapeutic 
effect of gastro-enterostomy. It would seem that some factor other 
than the alteration of the gastric acidity is responsible for the relief 
derived from operation. 

From the clinical standpoint one is interested in the practical 
value of such findings. These results do not support the statement, 
so often found in the literature, that a high gastric acidity lessens 
the chance for obtaining a satisfactory result from gastro-enter- 
ostomy. Furthermore, until the therapeutic function of a gastro- 
enterostomy is more clearly understood, one may expect a better 
result from the operation if it is considered, not as the complete and 
final treatment for a patient with peptic ulcer, but as an additional 
therapeutic measure to be undertaken in connection with other 
therapy. 

It will be interesting to investigate the subnormal acid group of 
patients in the future to determine whether the acidity returns to 
normal or gradually decreases to complete anacidity. Whether 
carcinoma or anemia is more likely to develop in these patients can 
be answered only after continued observation. 

Summary. 1. A detailed analysis of the literature on postopera- 
tive gastric acidity reveals a wide variety of results, which suggests 
fundamental limitations in the methods of investigation. 

2. Standards were determined for the gastric acidity of patients 
with peptic ulcers on whom a simple posterior gastro-enterostomy 
has been performed. It was found that the gastric acidity was not 
appreciably altered by gastro-enterostomy in 92% of the 75 patients 
investigated. 

3. The degree of preoperative or postoperative acidity cannot be 
used in the prognosis of the therapeutic effect of gastro-enterostomy. 
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THE INFLUENCE OF FILLING THE STOMACH ON THE COLON 
MOTILITY AND DEFECATION IN THE DOG.* 
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HOLzKNECHT® observed mass movements in the colon shortly 
after the feeding of a bismuth meal. Hertz? noted the mass move- 


* A preliminary report of this work appeared in the Proceedings of the American 
Physiological Society (Am. J. Physiol., 119, 312, 1937). 
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ments of Holzknecht and also observed that the sight of food seemed 
to initiate the same type of motility. His conclusion, however, 
was that the entry of food into the stomach seemed to be the chief 
stimulus for the initiation of the mass movement and he therefore 
termed the phenomenon the “gastro-colic reflex.” 

Welch and Plant’ were able to produce an augmentation of colon 
activity in dogs and humans in response to feeding but never when 
food was introduced by way of a gastrostomy. In their opinion, 
the term “‘gastro-colic reflex” is a misnomer and the phenomenon 
should be designated a “feeding reflex.” 

The procedures used by Holzknecht’ and by Hertz? do not permit 
differentiation between the importance of feeding and filling the 
stomach in eliciting mass peristalsis. The observations of Cannon! 
that a close relationship exists between the ingestion of food and 
defecation fails to distinguish the conception of a gastro-colic reflex 
from that of a feeding reflex. 

Ivy is quoted by Pearcy and Van Liere‘ as having found that the 
gastro-colic reflex is really a duodeno-colon reflex, at least in the 
dog, for stimulation of the duodenum and upper jejunum caused 
defecation, whereas distention of the stomach never had such an 
effect. 

Our work was divided into two parts: first, the effect of filling 
the stomach with fluid on the motility of the colon; and, second, 
the defecation response to similarly filling the stomach or distending 
it with a balloon. 

The first study was made on cecostomized dogs which were 
trained to lie quietly upon a table with a stomach tube in place by 
way of the esophagus. The tandem balloon system of Templeton 
and Bollens® was used. Motility was recorded for 400 minutes with 
one set of balloons inserted by way of the cecostomy and the other 
inserted by way of the anus according to the technique described 
by Templeton and Lawson.* The records obtained represented the 
degree of motility simultaneously occurring in six segments of the 
colon. The average segment activity was then computed on a 
quantitative basis for each 50-minute period. To make this calcu- 
lation two arbitrary rules were followed. First, a segment was 
considered active if a contraction or contractions lasted for 1 minute 
or more; second, a segment was considered quiet if 2 or more minutes 
intervened between contractions. No attempt was made to measure 
the strength of activity as indicated by the height of contractions 
on the tracing. 

Seventeen experiments were conducted on 2 dogs. At the end of 
200 minutes in 8 of these experiments a mixture of one-half pound 
of yeast and approximately 1100 cc. of buttermilk was administered 
by way of the stomach tube without interrupting the tracing. Nine 
of the experiments were continued as controls throughout the 400 
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minutes without experimental intervention. The average activity 
in the first 200 minutes (Fig. 1) of all the experiments varied from 
41 to 47% per 50-minute period. In those continued as controls, 
the average activity in the second 200 minutes was less than the 
grand average of all of the experiments during the first 200 minutes 
and varied from 39 to 43% per 50-minute period. The filling of the 
stomach with the yeast and buttermilk mixture was followed by an 
increase in colon activity which began during the first 50 minutes 
after the injection and had not reached a peak at the close of the 
experiment 200 minutes later. The activity rose from 41 to 74% 
during this period. 
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Fic. 1.—Part A represents the average per cent of activity in the 200-minute con- 
trol period for all (17) experiments; Part B, in the 200-minutes following the control 
period. Curve 1 (Part B) represents the average per cent of activity in the 9 control 
experiments; Curve 2 (Part B), in the 8 experiments following the filling of the stom- 
ach with one-half pound of yeast and 1100 cc. of buttermilk. 


In the second study, where the index of response to the filling 
of the stomach was defecation, 14 animals were used. Of these 
animals, 11 were untrained and recently obtained from the pound 
and 3 were house-broken and had been under laboratory environ- 
ment for a year or more. In 32 experiments on the untrained dogs 
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failure of defecation occurred in only 9 instances. These were all 
attributable to the inability of the animals to retain the mixture. 
When vomiting did not occur defecation was elicited immediately 
(usually within 1 minute) following the administration of the yeast- 
buttermilk mixture by way of a stomach tube. 

The three trained animals did not defecate following the filling 
of the stomach in the laboratory room where the experiments were 
at first beg conducted. One of these animals was later studied in 
another room where the animals were accustomed to defecate. 
Under these conditions the filling of the stomach was invariably 
followed by defecation, except when visitors were permitted to 
observe. 

Gastrostomies were performed on 3 of the untrained animals 
which had previously responded with defecation upon filling the 
stomach by way of the esophagus. After allowing 2 weeks for 
recovery the yeast and buttermilk mixture was given by way of the 
gastrostomy. In every instance defecation followed as quickly 
as when the stomach was filled by way of the esophagus. 

Since the material used in all of the experiments was fluid in 
nature, it seemed possible that some of it might be rapidly ejected 
from the stomach into the duodenum and thus elicit the duodeno- 
colon reflex suggested by Ivy. To study this mechanism further, 
a balloon was inserted by way of the gastrostomy in each of the 
dogs that had previously responded with defecation to the filling 
of the stomach with the yeast-buttermilk mixture. The balloons 
were distended with 1100 ce. of air under 20 mm. of mercury pres- 
sure. Each animal was then rapidly bandaged with the inflated 
balloon left in place. Defecation was observed within 1 minute 
in all cases upon release of the animal. 

Summary. 1. Colon motility is augmented in dogs by filling the 
stomach with a mixture of one-half pound of yeast and 1100 ce. of 
buttermilk. 

2. Defecation is elicited in untrained animals by filling the stom- 
ach with a yeast and buttermilk mixture. 

3. In trained animals, defecation is elicited only when the envi- 
ronment is suitable. 

4. Distention of the stomach with a balloon is as effective in 
eliciting defecation in untrained animals as filling the stomach with 
a yeast and buttermilk mixture. 


The authors are indebted to Dr. A. J. Carlson who made possible this study. 
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Ir has been shown previously! that crystalline insulin (Stearns) 
has a more gradual and prolonged effect upon the blood sugar of 
diabetic patients than does standard commercial insulin; moreover, 
that by its use the diabetes of the patients could be controlled with 
fewer doses and fewer units. Similar results have been reported 
by Freund and Adler? and by Mains and McMullen.* 

Rabinowitch and his collaborators‘ also confirmed these findings 
but attributed the prolonged action of crystalline insulin to the 
zinc content thereof, for Scott and Fisher® pointed out that zinc is 
present in crystalline insulin. 

In order to determine whether or not the presence of zinc in 
crystalline insulin is responsible for the prolongation of its action and 
its efficiency in the treatment of diabetes, this investigation was 
undertaken. 

The effect of standard insulin (Stearns) was compared with that 
of standard insulin to which zinc had been added; also, the effects 
of these two preparations were compared with that of crystalline 
insulin and with that of another solution of Stearns insulin crystals 
with a very low zinc content. 

For the purpose of clarity, these preparations* will be designated 
as follows: 

(A) Standard commercial insulin (Stearns) which has a zinc 
content of 0.02 to 0.05 mg. per 100 units.® 

(B) The same commercial preparation to which enough zinc 
has been added to bring about a concentration of 1.2 mg. of zinc 
per 1000 units. 

(C) Crystalline insulin which had been used in the previous 
clinical investigation and which was shown to contain 0.8 to 0.9 mg. 
zine per 1000 units. 

(D) A erystalline insulin preparation with a zinc content of only 
0.25 mg. per 1000 units. 

In these studies, the minimum maintenance dose of (C) was 
determined and compared with the same dose of (A), (B) and of (D). 

Our experience in comparing various insulin solutions has led to 


* Prepared by Dr. Melville Sahyun, Director of the Biochemical Laboratories of 
Frederick Stearns & Co. 
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the conclusion that the most equitable basis of comparison is the 
minimum maintenance dose. This represents the maximum glucose 


equivalent of the insulin studied, and thus is avoided the possible 
error of comparing the minimum glucose equivalent of one insulin 
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Fic. 1.—Female, aged 50, admitted October 4, 1935. The minimum maintenance 
dose with crystalline insulin (C) was 30 units divided into 2 doses—25 and 5. When 
(A) or (B) were given in this dosage, the blood sugar curves ascended to hyperglycemic 
levels, although with (C) or (D) they remained within the control limits. 


with the maximum glucose equivalent of another. Inasmuch as it 
was shown previously that the minimum maintenance dose of crys- 
talline insulin is less than that of standard insulin, the former was 
used for comparison with an equal dosage of the other insulin 
solutions. 
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Each of the four preparations was used in the treatment of 11 
diabetic patients. All of these patients were hospitalized and most 
of them had been under observation for more than a year. 

Six samples of blood were withdrawn for sugar analysis during a 
24-hour period, in each case only after the patient had remained 
on a constant insulin regime for 1 week. The criteria of diabetes 
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Fic. 2.—Female, aged 57, admitted April 18, 1936. The blood sugar level in this 
patient was controlled with 15—0—-5 units of (A) and not quite as well with the same 
dosage of (B). However, with (C) and (D), 15 units in one dose provided adequate 
control. Fifteen units of (A) or (B) proved inadequate. 


control were blood sugars ranging between 70 and 180 mg. per 100 ce. 
Values less than 70 mg. were considered the level of insulin reaction, 
and those above 180 mg., the level of glycosuria. The accompanying 
charts (Figs. 1 to 5) represent characteristic blood sugar curves 
obtained in these studies. 

Analysis of the blood sugar curves obtained in this study showed 
that the effect of (B) was similar to that of (A); and that the same 
patients when receiving (C) or (D) were better controlled with 
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q 
j fewer doses and fewer units of insulin than they had been with (A) 
or (B). Finally, a comparison between (C) and (D) on these same 
patients showed that (D) was as efficient as (C) and that in some 
instances it was even more effective. 

Summary. ‘The blood sugar lowering action of four insulin prepa- 
rations, each one containing an amount of zinc different from the 
others, was studied in diabetic patients. 
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Fic. 3.—Male, aged 47, admitted February 27, 1932. The blood sugar level in 
this patient was controlled by 30 units of (A) or (B) divided into two equal doses. 
With (C) or (D), 20 units in two equal doses was sufficient. When this latter dosage 
was used with (A) or with (B), the blood sugar values rose to hyperglycemic levels. 


Analysis of the blood sugar curves obtained in this study shows: 

1. That the addition to standard insulin of approximately 1.2 mg. 
of zine per 1000 units did not significantly alter the action upon the 
blood sugar curve. 

2. That crystalline insulin (C) containing 0.8 to 0.9 mg. zine per 
1000 units as well as a solution of crystalline insulin ( D) containing 
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0.25 mg. zinc per 1000 units allowed better control with fewer doses 
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and fewer units than when either standard commercial insulin (A) 
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Fig. 4.—Female, aged 50, admitted September 19, 1936. 
maintenance dose of crystalline insulin (C) had been determined as 40—0—35. 
comparison of the effects of this dosage in each of the four different insulins showed 
hyperglycemic levels with (A); a more controlled curve with (B) and complete control 


with (C) or (D). 
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3. That the solution of crystalline insulin containing only 0.25 mg. 


zinc per 1000 units (D) exerted an action upon the blood sugar at 
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least equivalent to that of crystalline insulin (C); indeed, in some 
instances (D) was even more effective than (C). 

Conclusion. From the above data it would seem that the pro- 
longed action of crystalline insulin cannot be attributed entirely to 
its zine content. 
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Fic. 5.—Male, aged 50, admitted July, 1932. This patient is extremely sensitive 
to insulin. His minimum maintenance dose with (A) was 30—5-10; with (B), 20-0-5; 
with (C) or (D) 25-0-0. When 25—0-0 of (B) was given, the blood sugar curve rose 
to hyperglycemic levels. 
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OCCULT CARDIOVASCULAR SYPHILIS. * 


By Upo J. Witz, M.D., 


PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL, 


AND 
JaMEs S. Snow, M.D., 


INSTRUCTOR OF DERMATOLOGY AND SYPHILOLOGY, UNIVERSITY OF MICHIGAN 
MEDICAL SCHOOL, ANN ARBOR, MICH. 


WE have been impressed by the large number of patients who 
are found to have cardiovascular syphilis and yet who have come 
to the clinic entirely unaware of the fact that they have heart 
trouble. Moreover, in early cases the condition has usually not 
been recognized by the referring physician. Many of these patients 
have no cardiac symptoms, and those with symptoms are sometimes 
found to have only minor physical findings. It is not necessary 
here to present statistics of the frequency of cardiovascular syphilis. 
It is a well-known fact that syphilis is today one of the three great 
causes of cardiovascular disease, being second only to rheumatic 
fever and senile degenerative changes. And of these three causes, 
it is the only one for which preventive measures are known and 
available. 

The fully developed syndromes of aneurysm and aortic regurgita- 
tion are usually readily detected clinically, but unfortunately the 
diagnosis of the disease at these late stages is of relatively little 
benefit to the patient. The important point in cardiovascular 
syphilis, just as in many other conditions is diagnosis in early stages 
while the condition is still amenable to treatment. 

The diagnosis of cardiovascular syphilis in its early stages presents 
considerable difficulty. Allbutt,! in 1915, emphasized the impor- 
tance of a change in the quality of the second sound in the aortic 
area which he described as a “tympanic second sound,” citing 
Potain’s comparison of it to the sound of the tabourka, an Algerian 
earthen drum. The development of roentgenologic methods of 
studying intrathoracic lesions, and the development of dependable 
serologic tests for syphilis, have been of considerable additional 
value. In 1930, Reid" in a study of the clinical records of cases 
that came to autopsy found that cardiovascular syphilis had been 
diagnosed before death in only 56%, and furthermore that in one- 
third of the cases not diagnosed the condition was in an advanced 
state. Moore et al.** in a similar study found that only a small 
percentage of the cases of uncomplicated aortitis were diagnosed 
during life. They established adequate criteria for its diagnosis, 
which are now accepted by the Coéperative Clinical Group for the 
Study of Syphilis. Maynard® has shown that syphilitic aortitis 
can be diagnosed much earlier than is commonly thought possible, 


* Studies and Contributions from the Department of Dermatology and Syphil- 
ology, University of Michigan Medical School, service of Dr. Udo J. Wile 
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by routine periodic examination of all syphilitic patients in a heart 
clinic throughout the course of their disease. Grant, Moore,® and 
Cole*® have shown that the prognosis in cardiovascular syphilis is 
better, the earlier antisyphilitic treatment is begun, and that the 
condition can be arrested by adequate therapy in the majority of 
cases of uncomplicated aortitis. 

In this study we wish to present an analysis of the symptoms and 
physical findings in a series of 210 cases of cardiovascular syphilis, 
and from this to point out the occult nature of the conditions encoun- 
tered, and to make suggestions regarding their earlier diagnosis. 
This paper will be followed by a second one which will consist of a 
study of the roentgenologic abnormalities found in this series and 
a correlation between these and the clinical findings. 

General Data. The material for this study was obtained from 
the records of patients examined at the University Hospital during 
the 7-year period, 1930 through 1936. The majority of these 
patients were seen by both the Department of Medicine and the 
Department of Dermatology and Syphilology. For purposes of 
analysis we have separated the cases studied according to their 
predominating feature into the following groups: 


TABLE 1. 
Number of 
cases. 
Aortitis with aneurysm (small, 26; large, 35) Sef, 61 


Uncomplicated Aortitis. The criteria used for the diagnosis of 
uncomplicated aortitis were similar to those developed by Moore 
et al.8e* While we recognize that the early stages of aortitis may 
present no Roentgen changes, in this series we have included only 
those cases with demonstrable roentgenologic or gross pathologic 
evidence of dilatation of the aorta. The dilatation was of slight 
or moderate degree in this group and in most cases was fusiform in 
type. The diagnosis of aortic insufficiency was made on the clinical 
findings of a diastolic murmur at the aortic area, abnormal pulse 
pressure and Roentgen ray evidence of cardiac enlargement. 

There is considerable variation in the use of the term “aneurysm.” 
Some writers use it in the strict sense of a sac; and, as Cole,’ apply 
it only to large saclike dilatations of the aorta. On the other hand, 
Osler!’ in speaking of true aneurysm states “they may be fusiform, 
cirsoid or sacculated. Aneurysms are usually fusiform, resulting 
from a uniform dilatation of the vessel, or saccular,” and Norris 
and Landis® state “an aneurysm may be defined as any circum- 

* Diagnostic criteria of uncomplicated syphilitic aortitis: 1, Fluoroscopic evi- 
dence of aortic dilatation; 2, increased retromanubrial dullness; 3, history of circula- 


tory embarrassment; 4, tympanitic, bell-like tambour accentuation of aortic second 
sound; 5, progressive cardiac failure; 6, substernal pain; 7, paroxysmal dyspnea. 
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scribed or localized expansion or dilatation of the lumen of dn 
artery.’’ We have found a more or less middle course more con- 
venient clinically and in this study have included in the group of 
aneurysms those cases having either a marked fusiform dilatation 
of the aorta or actual sacculation, small or large. In our second 
paper we will attempt to define aneurysm in terms of the roentgeno- 
logic findings in accordance with orthodiagrammatic measurements. 
In the present study, films were available in 190 cases and 156 of 
these had complete fluoroscopic study with orthodiagram. 

The Kahn serologic test was positive in 92% of the series. The 
incidence of positive serology findings was practically the same in 
each group. 

The average age for the entire group was 51 years. Seventy-one 
per cent were between the ages of 40 and 60. There were 154 males 
and 56 females. The ratio of males to females was: 2 to 1 in the 
group of uncomplicated aortitis; 3 to 1 in the group of aortitis with 
insufficiency; and 4.5 to 1 in the group of aneurysms. 

The ratio of white patients to colored patients admitted to this 
hospital during the period covered by this study was approximately 
47 to 1. In this series of cardiovascular lues, there were 196 white 
and 14 colored patients, a ratio of 14 to 1, or approximately 3 times 
more negroes than: would be expected from the general admission 
ratio in this locality. 

Analysis of the occupations of these cases showed that there were 
73 laborers who had done heavy work; 47 tradesmen; 29 office 
workers; 6 professional men; and 55 housewives. 

The probable duration of the syphilitic infection prior to diagnosis 
was ascertained in 170 cases. This was found to be more than 
15 years in 90%. 

Regarding treatment previous to diagnosis, 79% had had no anti- 
luetic therapy; 17% had received poor treatment according to 
modern standards; and 4% had received only fair therapy. No case 
had received ideal or even good early antiluetic therapy. These 
findings are in accordance with those of the Coéperative Group for 
Study of Syphilis and recently published by Cole* and emphasize 
the value of early antisyphilitic treatment in preventing cardio- 
vascular damage. 

The blood pressure was found to be low or within normal limits 
in 138 cases. The systolic reading was between 145 and 200 mm. Hg 
in 63 cases, and above 200 in 9 cases. Care was exercised in making 
the diagnosis of uncomplicated syphilitic aortitis in the presence of 
high blood pressure. 

The frequency of occurrence of neurosyphilis in cardiovascular 
syphilis is given by Riven and Feigenbaum” as 10% and by White 
as 16 to 20%. In our series of cases there was some abnormality 
of the pupils in 23%. Spinal fluid examination was done on 96 cases. 
Some patients presented definite clinical evidence of luetic central 
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nervous system involvement, but because of age or their general 
condition, a spinal puncture was not done. A total of 65 patients 
was found to have either clinical or serologic evidence of central 
nervous system syphilis. This was 31% of the total group studied. 
It is interesting that Burnett and Rymer* in a recent study of 
215 cases of neurosyphilis report the occurrence of cardiovascular 
involvement in 33%. 

In this series there were 34 deaths in the hospital, and post- 
mortem examinations were performed on 21. Seven deaths were 
found to be due primarily to ruptured aneurysms, and 9 to aortic 
insufficiency with heart failure. There were 2 deaths in the group 
of simple aortitis, 1 of coronary occlusion, and 1 due to heart block 
together with cirrhosis of the liver. In the remaining 3 cases, the 
primary cause of death was not considered related to the cardio- 
vascular system. 

The extent of the thoracic aortic involvement is shown in Table 2. 


TABLE 2.—ExtTentT or THoracic Aortic INVOLVEMENT. 


Aortitis Aortitis with Aortitis with 
Clinical type. uncomplicated. insufficiency. aneurysm, Total. 
Number of cases — 66 61 210 
Ascending arch . . 79 (95%) 66 (100%) 50 (82%) 195 (938%) 
Horizontal . . . . 19(23%) 20 ( 30%) 39 (64%) 78 (36%) 
Descending . — 7( 8% 5( 8%) 14 (23%) 26 (12%) 


There was evidence of involvement of the ascending part of the 
aorta in 93% of the entire series of cases; 36% showed involvement 
of the horizontal part, and 12% of the descending aorta. A number 
of cases had involvement of more than one portion. The group of 
aortitis with aneurysm had almost 3 times as frequent involvement 
of the horizontal and descending portions of the aorta as the other 
two groups. This was found to be a very important characteristic, 
as in these locations there frequently was produced the so-called 
“silent”? aneurysm with very few positive findings on physical 
examination. 

Symptomatology. ‘lable 3 shows the incidence of cardiovascular 
symptoms and also the general physical status of these patients on 
admission. 

TABLE 3.—SYMPTOMS AND GENERAL CONDITION. 


Aortitis Aortitis with Aortitis with 
Type. uncomplicated. insufficiency. aneurysm, Total. 

Number of cases . .  . 83 66 61 210 
Chief complaint referable 

to cardiovase. system . 12(14%) + 39(59%) 32 (52%) 83 (39%) 
Second. symptoms refer- 

able to cardiovasc. syst. 26 15 17 58 (28%) 
No cardiovasc. symptoms 45 (54%) 12 (18%) 12 (20%) 69 (33%) 
Able to work . 79 (95%) 35 (53%) 32 (52%) 146 (70%) 


Not able to work due to 
cardiovasc. symptoms . 4 31 29 64 (30%) 


= 
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The occult nature of cardiovascular syphilis is well illustrated 
by the finding that in the group of uncomplicated aortitis 54% had 
no symptoms at all which were referable to their cardiovascular 
system. Only 14% of this group came to the hospital because of 
chest symptoms and 32% had symptoms which were elicited in a 
careful history. 

As might be expected, the incidence of symptoms was greater in 
the group of aortitis with insufficiency. The majority of these 
presented themselves in the medical clinic complaining of “heart 
trouble.” The chief complaint of 59% of this group was referable 
to their cardiovascular system, and an additional 23% had secon- 
dary symptoms of such a nature. However, we wish to point out 
that even in this group having definite aortic regurgitation 18% had 
no cardiovascular symptoms. Some of these were found to have con- 
siderable cardiac enlargement and yet were entirely symptom-free. 

In the group of aortitis with aneurysm only 52% came to the 
hospital because of chest symptoms, and 20% were entirely symp- 
tom-free. 

In the entire series of cases studied only 39% presented a cardio- 
vascular chief complaint, an additional 28% had symptoms which 
were elicited on careful history-taking, but 33% had no symptom 
referable to their cardiovascular system. In this one-third, the 
disease was entirely occult as far as warning signals were concerned 
and the patients were unaware that they had any heart trouble. 

In the group of uncomplicated aortitis only 5% were unable to 
work due to their chest symptoms; and even in the entire series 
studied only 30% were incapacitated by their cardiovascular symp- 
toms at the time of diagnosis. 

Dyspnea and pain were the most frequent symptoms noted 
(Table 4). 

TABLE 4.—Symptoms or DyspNEA AND CHEST PAIN. 


Uncomplicated Aortitis with Aortitis with 
Type. aortitis. insufficiency. aneurysm. 
Number of cases 66 61 
Dyspnea onexertion . . . . . 29(35%) 55 (83%) 43 (70%) 
Paroxysmal dyspnea 9 27 (41%) 22 (36%) 
Pain. 
Definite substernal pain ae 24 (28%) 24 (36%) 30 (49%) 
Angina-like attacks Sn nS 9 (10%) 11 5 
Sense of constriction or oppression in 
Neuralgia of chest wall. . . . . 2 1 16 (26%) 
Nochest pain... .. . . 51(61%) 28 (43%) 18 (30%) 


In the group of uncomplicated gortitis only 35% gave a history 
of dyspnea on exertion. Only 28% said that they had had sub- 
sternal pain, and 10% of these consisted of anginal-like attacks; 
61% of this group had no chest pain or discomfort. 

The incidence of symptoms was found to be considerably increased 
in the presence of insufficiency or aneurysm. Dyspnea was most 
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frequent in the group of aortitis with insufficiency where it was 
present in 83%. Definite substernal pain occurred in 36% of this 
group and there was a sense of constriction or oppression in the chest 
in 18%. Of this group with insufficiency, 43% had no chest pain. 

Definite substernal pain was found most frequently in the group 
of aneurysms where it occurred in 49%; 23% of this group had a 
sense of constriction or oppression in the chest. However, even in 
this group of aneurysm 30% had no chest pain or discomfort what- 
soever, and 30% had no dyspnea on exertion. 

The subjective sensation of palpitation was noted in 40%, being 
about equally distributed among each group. Cough occurred in 
32% of the entire series but was most frequent in the group of 
aneurysm, where 78% had, or stated that they had been troubled 
by a prolonged cough. Hoarseness was rare, except in the group 
of aneurysm where it occurred in 44%. Difficulty in swallowing 
was noted in 13% of cases of aneurysm. There was found to be 
involvement of the horizontal portion of the aorta in 70% of the 
cases of aneurysm with cough and in practically all of those with 
hoarseness or difficulty in swallowing. 

The duration of the cardiovascular symptoms for the entire series 
is shown in Table 5. 


TABLE 5.—DURATION OF SYMPTOMS. 


10 

Total number with symptoms . ... . . . . . 


Symptoms were of less than one year’s duration in 55%, and less 
than 2 years’ duration in 90%. 

It is of interest to note that, of the 83 cases that came to the 
hospital with a chief complaint referable to their cardiovascular 
system, 86% were found already to have either aortic insufficiency 
or aneurysm. And, furthermore, of the total number of cases 
having any cardiovascular symptoms (141) 73% were found already 
to have one of these major structural complications. Considering 
the poor prognosis in both of these conditions, it is obvious that 
treatment is indicated long before the appearance of symptoms, 
if the diagnosis can be made during the asymptomatic period. 

Clinical Findings. The occurrence of the various findings on 
physical examination in the different groups is tabulated in Table 6. 

The most frequent physical sign of aortitis was found to be a 
change in the quality of the second sound in the aortic area. This 
was found to be “tambour”’ in the majority of instances, sometimes 
merely accentuated. An abnormal second sound was present in 
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TABLE 6.—SUMMARY OF PHYSICAL SIGNS. 


Aortitis Aortitis with Aortitis with 
uncomplicated, insufficiency, aneurysm, 
83. 66. 61. 
I. Signs of Aortitis. 
‘‘Tambour”’ or changed A’s . 60 (72%) xs 32 (52%) 
Systolicmurmurataortic area 42 (51%) ia 30 (50%) 


. Signs of Aortic Insufficiency. 


Marked carotid pulsation 7 48 22 
Diastolic murmur at base. 7 60 25 
Abnormal pulse pressure ~ a 58 14 
Cardiac enlargement (20% or 

more by Roentgen ray) . 8 (9%) 53 20 (82%) 


. Signs of Aneurysm. 
Visible tumor or marked area 


of increased dullnessat base 0 2 32 (52%) 
Tracheal tug See | 0 6 22 (36%) 
Paralysis of vocal cords . 3 1 14 (23%) 


Abnormal pupils (total, 48; 

20 12 16 
Difference of blood pressure of 

more than 10 mm. Hg in 

i 12 24 (40%) 
35 11 (18%) 


72% of the cases of uncomplicated aortitis and 52% of those with 
aneurysm. A systolic murmur at the aortic area was the next most 
common finding, being present in 51% of the simple aortitis group 
and 50% of those with aneurysm. There were found to be no 
physical signs of aortitis in 22% of the uncomplicated group and 
36% of the aneurysm group. There was definitely roentgenologic 
evidence of cardiac enlargement in only 9% of the simple aortitis 
group although all had demonstrable aortic dilatation. Only 32% : 
of the group with aneurysm were found to have cardiac enlargement. 

The most frequent physical sign in the group of aneurysms was a 
visible tumesence or a marked area of increased dullness at the base. 
This occurred in 52% of this group. <A tracheal tug was found in 


36% of the cases with aneurysm and paralysis of a vocal cord was 4 
' present in 23%. <A difference in blood pressure in the two arms of 
more than 10 mm. Hg was obtained in 40% of the cases with aneu- 
rysm. It is important to note than 18% of the cases of aneurysm 
presented no physical signs of heart disease even on careful exam- 3 
ination. All of these were found to have involvement of the hori- 
zontal or descending portions of the aorta. 
Electrocardiographic study was made in 81 cases. The majority ‘ 
of these were from the group with aortic valve insufficiency or ' 


complained of angina-like pain. The most frequent findings were 
an abnormal left axis deviation, being present in 41 cases. Arrhyth- 
mia was found in 17, and 4 cases presented evidence of conductive 
block. There was an abnormal QRS complex or S—T7 interval in 
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14 cases. Normal electrocardiographic tracings were reported in 
13 of the 81 cases studied. We have not been impressed by the 
usefulness of electrocardiogram study in early diagnosis of aortitis. 

Summary. 1. An analysis of 210 cases of syphilitic cardiovascular 
disease is presented. These consisted of 83 cases of uncomplicated 
aortitis, 66 cases of aortitis with insufficiency and 61 cases of 
aneurysmn. 

2. In the group of uncomplicated aortitis 54% of the cases were 
found to have no symptoms referable to their cardiovascular system. 
Only 14% of this group came to the hospital because of heart trouble. 
Even on careful physical examination no clinical signs of aortitis 
were found in 22% of this group. 

3. In the group of aortitis with insufficiency 18% were asympto- 
matic so far as the cardiovascular system is concerned. 

4. In the group of aneurysm 20% had no symptoms suggesting 
mediastinal lesions and furthermore 18% presented no abnormal 
physical findings, 7. e., the process was entirely occult clinically. 

5. In the entire series studied the disease was found to be occult 
symptomatically in one-third of the cases. 

Conclusions. In view of these findings the diagnosis of these occult 
manifestations at an early stage is obviously difficult. In every 
syphilitic patient during the period of latency the cardiovascular 
system must be suspected and particular significance attached to 
the minor physical findings in this group. When these are present, 
particularly changes in the aortic second sound and a soft systolic 
murmur at the aortic area, a strong suspicion must arise that early 
occult cardiovascular disease exists. Such findings, therefore, re- 
quire complete investigation, which should include a careful fluoro- 
scopic study together with orthodiagraphic or teleoroentgenographic 
measurements of the heart and of the aortic caliber. 

When symptoms referable to cardiac disease occur in a known 
syphilitic, most of these will already be found to have developed 
either aortic insufficiency or marked increase in aortic caliber, which 
may be regarded as aneurysmal dilatation. 

In the series studied, dyspnea occurred far more commonly with 
aortic insufficiency whereas pain was a prominent symptom in both 
early and late aneurysm. In the aneurysmal group it is important 
to emphasize that marked increase in caliber cannot be excluded 
by normal cardiac physical findings particularly in cases where the 
aortic ring itself is not involved. The occasional freedom from 
symptoms even in large dilatations and the existence of marked 
symptoms in small aneurysms constitutes a diagnostic paradox of 
great interest. The size of the aneurysm is not nearly so marked a 
factor in the production of symptoms as its location. 

The frequency with which asymptomatic patients are found upon 
careful physical examination to have definite aortitis, and not 
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infrequently even aneurysm, emphasizes the importance of a careful 
roentgenologic study of both heart and aorta of all cases of syphilis 
in their period of latency. 
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THE CARDIOVASCULAR COMPLICATIONS OF 
HYPERTHYROIDISM. * 


By A. Cartton ERNSTENE, M.D., 


ASSOCIATE PHYSICIAN, CLEVELAND CLINIC FOUNDATION, CLEVELAND, OHIO. 


Since the original description of exophthalmic goiter by Parry,’ 
it has been recognized that symptoms and signs referable to the 
cardiovascular system occupy a prominent place in the clinical 
picture of hyperthyroidism. The present communication sum- 
marizes the results of an analysis of the cardiovascular complica- 
tions in a series of 1000 consecutive cases of thyrotoxicosis with 
particular reference to the incidence of organic heart disease, con- 
gestive heart failure and important disturbances of cardiac rhythm. 

Material and Results. The age of the 1000 patients ranged from 
3 to 81 years; 237 were males and 763 were females. Four hundred 
eighty-eight were classified as having diffuse goiter, 353 nodular 
or adenomatous goiter, 119 combined diffuse and nodular goiter, 
and 28 colloid goiter. Surgical treatment was carried out in 988 
patients, while in 12 the severity of the thyrotoxicosis or the presence 
of some serious complication prevented active treatment or made 
Roentgen therapy the procedure of choice. 

Of the 1000 patients, 173 presented clinical or elec troc ardiographic 
evidence of organic heart disease, while 32 additional individuals 
had enlargement of the heart by roentgenologic examination but 
presented no other signs of organic heart disease (Table 1). Al- 
though it is possible that some of the latter may have had pathologic 
myocardial changes, it is believed that in the great majority the 
enlargement was due to simple dilatation incident to the thyro- 


* Read before the American Clinical and Climatological Association, Baltimore, 
Md., October 11, 1937. 
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toxicosis. Hearts of normal size showing no signs of organic heart 
disease were found in 795; arterial hypertension was present in 43 
of these. 

Important disturbances of cardiac rhythm were observed in a 
little over 20% of the 1000 patients (Table 2). Auricular fibrillation 
occurred in 207 individuals; in 96 the arrhythmia was recorded 
before operation either in its continuous form or in paroxysms of 
long or short duration, while in 111 it developed for the first time 
as a postoperative complication. Approximately one-half of the 
patients with auricular fibrillation presented evidence of organic 
heart disease. In 94 individuals, however, the arrhythmia occurred 
in the absence of organic heart disease, while in 9 additional patients 
the only abnormality detected consisted of slight enlargement of 


70] AURICULAR FIBRILLATION 
ALL TYPES 


NUMBER OF CASES 


26-35 36-45 46- 5-6 
AGE IN YEARS 


Fia.{1.—The age incidence of auricular fibrillation in hyperthyroidism. 


16-25 


the heart by roentgenologic examination. Auricular flutter occurred 
in 2 patients, auricular paroxysmal tachycardia in 5, and ventricular 
paroxysmal tachycardia in 2. Premature beats also were encoun- 
tered; but their incidence did not seem to be appreciably greater 
than in the general run of patients seeking medical advice for con- 
ditions other than thyrotoxicosis. 

The case histories of the patients with auricular fibrillation were 
analyzed with reference to the effect of age, duration of hyper- 
thyroidism, type of goiter and the degree of elevation of the basal 
metabolic rate upon the incidence of the arrhythmia. All three 
types of auricular fibrillation, namely the continuous form, the 
paroxysmal form present before operation, and auricular fibrillation 
which develops for the first time as a postoperative complication, 
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were more common in patients over 45 years than in younger 
individuals. When the three forms were considered together, 
approximately 75% of all cases were found to have occurred in 
persons beyond the age of 45 (Fig. 1). There was no apparent 
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Fic. 2.—The effect of the duration of hyperthyroidism on the incidence of auricular 
fibrillation. 
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Fic. 3.—The effect of the type of goiter on the incidence of auricular fibrillation. 


relationship between the duration of the hyperthyroidism and the 
incidence of auricular fibrillation when all patients with the arrhy- 
thmia were considered together. When individuals of the age group 
with the greatest incidence of auricular fibrillation (46 to 65 years) 
were considered separately, however, the arrhythmia occurred much 
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more frequently in those who had had thyrotoxicosis for 3 or more 
years than in those who had had symptoms for a shorter period 
(Fig. 2). In every age group up to 65 years, the percentage incidence 
of auricular fibrillation was greater in patients with adenomatous 
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Fig. 4.—-The absence of relationship between the basal metabolic rate and the 
incidence of auricular fibrillation. 


goiter than in those with diffuse goiter (Fig. 3). Auricular fibrilla- 
tion occurred in 31% of 353 patients who had adenomatous goiter, 
in 14% of 488 individuals with diffuse goiter, and in 18% of 119 
patients with combined diffuse and adenomatous goiter. No rela- 
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tionship was demonstrable between the degree of elevation of the 
basal metabolic rate and the incidence of auricular fibrillation 
whether one considered all patients together or limited the analysis 
to the age group with the greatest incidence of the arrhythmia 
(46 to 65 years) (Fig. 4). 

The course of the three types of auricular fibrillation is presented 
in Table 3. Normal sinus rhythm was reéstablished spontaneously 
within 10 days after operation in one-third of the patients with the 
continuous form of the arrhythmia. Quinidine sulphate was admin- 
istered after the tenth postoperative day to one-half of the remaining 
patients in the group, and in 60% of these reversion to sinus rhythm 
occurred. Of the 27 patients who had paroxysmal auricular fibrilla- 
tion before operation, 15 experienced a recurrence of the arrhythmia 
after operation, and in all of these except 2 who died, normal rhythm 
was reéstablished within 5 days. In the group in which auricular 
fibrillation developed for the first time as a postoperative complica- 
tion, spontaneous reversion to sinus rhythm occurred in all patients 
who survived as well as in 4 of the 10 who died. 

Congestive heart failure was present in 44 of the 1000 patients 
(Tables 1 and 2). Approximately two-thirds of these had auricular 


TABLE 1.—OrGANIc HEART DISEASE IN 1000 CONSECUTIVE CASES OF 
HYPERTHYROIDISM. 


With With 
No. of auricular congestive 
Type of heart disease. cases. fibrillation. failure. 
Arteriosclerotic . . . . .. . 85 57 18 
Hypertensive 64 35 17 
22 12 7 
Luetic aortitis .. 1 0 0 
Congenital cardiac anomaly . 1 0 0 
Enlargement of heart without other ev vidence 
of organic heart disease .. 32 9 2 
No cardiac enlargement—no ev idence of or- 
ganic heart disease . . . . . . 795 94 0 


TABLE 2.—DISTURBANCES OF CARDIAC PHysIOLOGy IN 1000 CoNnsEcuTIVE CASES 
oF HYPERTHYROIDISM. 


Type of disturbance. No. of cases. 
Without organic heart disease . . . ...... 103 
Auricular paroxysmal tac hy cardia 5 
Ventricular paroxysmal tachycardia oes ; 2 
Congestive heart failure. =. 44 
15 


fibrillation, and all but two presented evidence of organic heart 
disease. The two exceptions had auricular fibrillation and showed 
limited enlargement of the heart by roentgenologic examination 
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Type of auricular fibrillation poordhg Type of auricular fibrillation. 
Continuous 69 Spontaneous reversion to sinus 
No operation 9 rhythm : 
Patient died after operation ? 6 Auricular fibrillation persisted 


until death . 
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20 Postoperative 


8 Patient died 
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but this was considered to be due to dilatation rather than to myo- 


Five of the 1000 patients had angina pectoris and 3 had cardiac 


TABLE 3.—THE CoURSE OF AURICULAR FIBRILLATION IN HYPERTHYROIDISM. 


No. of 
cases. 


13 


to 


Reversion to sinus rhythm 12 Postoperative aur icular fibril- 
Quinidine sulphate not given— lation persisted until death . 6 
auricular fibrillation persisted . 13 Spontaneous reversion to sinus 
Paroxysmal before operation ae rhythm before death 4 
Auricular fibrillation recurred Patient lived 
after operation 15 Spontaneous reversion to sinus 
rhythm 101 


The postoperative mortality was considerably greater in patients 
who had auricular fibrillation either before or after operation than 


it was in individuals with normal cardiac rhythm (Table 4). This 
TABLE 4.—Mortatity Statistics. 
Deaths 
No. of after Mortality 

cases. operation. (%). 
Total series—consecutive cases subjected to 

operation 1606 32 2.0 
Adenomatous goiter without hyperthy- 

Hyperthyroidism 988* 29 2.9 

With regular rhythm | 790 11 1.4 

With auricular fibrillation 198 18 9.1 
Auricular fibrillation present before 

operation . 87 8 9.2 
Postoperative auricular ‘fibrillation 

only 111 10 9.0 


* No operation performed in 112 of the 1000 cases of hyperthyroidism studied. 


was true whether or not the patient with auricular fibrillation pre- 
sented evidence of organic heart disease. Factors which appeared 
to influence postoperative mortality most importantly, however, 
were the severity of the thyrotoxicosis, the age of the patient and 
the intensity of the postoperative reaction. Of the 18 patients 
who had auricular fibrillation either before or after operation and 
who died after operation, only 6 were less than 55 years of age. 
Evidence of organic heart disease was present in one-half of the 
18 patients but in only 5 was congestive heart failure a contributory 
cause of death. Of the 11 patients who had no disturbance of car- 
diac rhythm and who died after operation, 6 had organic heart 
disease but in only one was congestive heart failure a contributory 
cause of death. 
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Discussion. Organic heart disease constitutes one of the most 
important complications of hyperthyroidism. Usually the cardiac 
condition has caused little or no trouble prior to the onset of thyro- 
toxicosis, but the increased load on the heart during hyperthyroidism 
frequently results in the development of significant cardiovascular 
symptoms and signs. Chief among these are auricular fibrillation 
and congestive heart failure while auricular flutter, paroxysmal 
tachycardia, angina pectoris and cardiac asthma occur at times. 

Auricular fibrillation occurs either in its continuous form or in 
paroxysms of variable duration in about 10% of all patients with 
hyperthyroidism. In another group of about the same numerical 
size, the arrhythmia develops as a temporary disturbance within 
2 or 3 days after thyroidectomy. Although auricular fibrillation 
occurs at times in young individuals with normal hearts, approxi- 
mately one-half of all patients have organic heart disease. Seventy-five 
per cent of the patients are more than 45 years of age and, it is evi- 
dent, therefore, that myocardial or coronary artery changes constitute 
an important predisposing factor even though these changes may 
not be detectable by clinical means alone. The duration of the 
thyrotoxicosis and the type of goiter also influence the incidence of 
auricular fibrillation while the degree of elevation of the basal meta- 
bolic rate has no effect. From clinical observation alone, however, 
one obtains an impression that the arrhythmia is more common in 
patients who present a general picture of severe hyperthyroidism. 

The more frequent occurrence of auricular fibrillation in indi- 
viduals with adenomatous goiter than in those with diffuse goiter 
probably is due in large part to the longer average duration of thyro- 
toxicosis in the former group but another important factor may be 
present. There is considerable evidence that many patients with 
adenomatous goiter have previously experienced prolonged or 
repeated periods of low-grade unrecognized hyperthyroidism. Such 
subclinical thyrotoxicosis may favor the gradual development of 
myocardial damage and thus predispose to the occurrence of auricu- 
lar fibrillation. 

The factors which predispose to the development of auricular 
fibrillation as a postoperative complication are the same as those 
which govern the occurrence of the arrhythmia before operation.' 
In postoperative auricular fibrillation, however, an additional 
stimulus connected with the operation or the early postoperative 
course is necessary to initiate the arrhythmia. Segal and Means? 
demonstrated that the basal metabolic rate is increased to a variable 
but usually considerable degree during the first few days after 
subtotal thyroidectomy in patients with hyperthyroidism. The 
rise, they believe, is the result principally of fever and emotional 
disturbance. It seems probable that this rapid increase in the 
metabolic rate and the consequent increased load upon the heart 
are the essential factors responsible for the initiation of auricular 
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fibrillation, and that the same factors may also control the duration 
of the arrhythmia. It must be emphasized, however, that the abnor- 
mal rhythm may occur in individuals in whom the postoperative 
reaction and elevation in temperature are of mild degree. 

Congestive myocardial failure, generally of slight or moderate 
degree but occasionally severe, occurs in approximately 4% of all 
patients with hyperthyroidism. Very active thyrotoxicosis usually 
is present but mild hyperthyroidism of long duration results at 
times in the development of advanced failure. The two most im- 
portant factors responsible for congestive failure are the presence 
of organic heart disease and the occurrence of uncontrolled auricular 
fibrillation. Auricular fibrillation is present in approximately two- 
thirds of all patients in whom failure develops, and the great major- 
ity of these either present evidence of organic heart disease or are 
of such an age that the possibility of changes in the coronary arteries 
cannot be excluded. In unusual instances, however, congestive 
failure appears to be the direct result of uncontrolled. auricular 
fibrillation in a young person who presents no evidence of organic 
heart disease. On the other hand, organic heart disease is almost 
always present in individuals in whom thyrotoxicosis is complicated 
by myocardial failure with normal cardiac rhythm. 

The greater postoperative mortality in patients who have auricu- 
lar fibrillation either before or after operation cannot be interpreted 
as evidence that the arrhythmia per se greatly increases the opera- 
tive risk. Congestive heart failure was a contributory cause of 
death in less than one-third of the fatal cases in which auricular 
fibrillation was present. Moreover, in 4 of the 10 fatal cases in 
which the arrhythmia developed as a postoperative complication, 
normal rhythm was reéstablished spontaneously before death. 
Such spontaneous reversion to sinus rhythm does not occur in a 
failing heart. The statistics simply indicate, therefore, that auricu- 
lar fibrillation is more common in patients in whom, because of age, 
the general condition of the individual and the severity of the hyper- 
thyroidism, postoperative mortality is greater. Emphasis must be 
placed not upon the danger of auricular fibrillation but upon the 
necessity for thorough, unhurried pre-operative care in all elderly 
patients, in all individuals with severe hyperthyroidism, and in all 
with auricular fibrillation. 

Summary and Conclusions. 1. A study has been made of the 
cardiovascular complications in 1000 consecutive cases of hyper- 
thyroidism. 

2. Clinical or electrocardiographic evidence of organic heart 
disease were present in 173 patients; 32 others had enlargement of 
the heart by roentgenologic examination but no other signs of 
organic heart disease. 

3. Auricular fibrillation occurred in 207 patients. In 96 of these, 
the arrhythmia was present before operation either in its continuous 
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form or in paroxysms of variable duration, while in 111 it developed 
for the first time as a postoperative complication. 

4. The factors which influenced the incidence of auricular fibrilla- 
tion most importantly were the presence of organic heart disease, 
the age of the patient, the duration of the hyperthyroidism and the 
type of goiter. The degree of elevation of the basal metabolic rate 
had no effect. 

5. Normal sinus rhythm was reéstablished spontaneously in one- 
third of the patients with the continuous form of auricular fibrilla- 
tion. Quinidine sulphate was administered to one-half of the re- 
maining patients in this group, and in 60% of these reversion to 
sinus rhythm occurred. 

6. Congestive heart failure was wean in 44 patients. The two 
most important factors responsible for this complication were 
organic heart disease and uncontrolled auricular fibrillation. 

7. The postoperative mortality was considerably greater in 
patients who had auricular fibrillation either before or after opera- 
tion than it was in individuals with normal cardiac rhythm. 
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GENERAL HYGIENE AND PREVENTIVE MeEpicinE. A Text-book for College 
Students, Medical Students, Nurses, Public Health Workers and Social 
Workers. By JoHN WErNzIRL, M.S., Pu.D., Dr. P.H., Late Professor 
of Bacteriology and Director of the Alice McDermott Foundation of the 
University of Washington; Technical Adviser on Public Health to the 
Washington State Planning Council, ete. Edited by ApotpH WErNzIRL, 
B.S., M.D., C.P.H., Health Officer, Portland, Oregon; Clinical Professor 
of Public Health, University of Oregon Medical School, ete. Pp. 424. 
Philadelphia: Lea & Febiger, 1937. Price, $4.00. 


Tuis text is intended primarily for college students in the upper division, 
medical students, nurses, and teachers in training. It is a formidable 
task to attempt to meet the needs of four such diverse groups. Hope that 
some measure of success may attend this effort is derived from the fact that 
the subject matter is approached from a new angle. Certainly in no field 
of textbook writing is originality in presentation more sorely needed. 

The new angle of approach is characterized by presentation of the subject 
matter categorically classified as a disease or as a method of control. This 
idea has been pursued to the practical exclusion of every other consideration. 
The peculiarities in subject arrangement, of definition and of codrdination 
which result will impress most readers as being unusual in the extreme. 
Thirty-two methods of control are named and discussed under as many 
chapter headings. Under each is given a brief account of three or four 
diseases which are thought to be illustrative of its application. The fol- 
lowing are typical; under “Bacterination as a Method of Controlling 
Disease” are typhoid fever, furunculosis, and Rocky Mountain spotted 
fever; under ‘“Serumation as a Method of Controlling Disease,” tetanus, 
hog cholera, and snake poisoning; under ‘‘The Use of Specific Surgery as a 
Method of Controlling Disease,” arthritis, pyorrhea, hyperthyroidism, 
and cancer; under “Isolation as a Method of Controlling Disease,” influ- 
enza, poliomyelitis, encephalitis; under “Epidemiology as a Method of 
Controlling Disease,’ septic sore throat, foot-and-mouth disease, and 
gonorrhea; under “The Control of Humidity as a Method of Controlling 
Disease,” inefficiency and nervousness; under “The Control of Clothing as 
Method of Controlling a Disease,” common cold and pneumonia; under 
“Public Health Organization as a Method of Controlling Disease,”’ bubonic 
plague, Asiatic cholera, and ankylostomiasis; under “The Control of the 
School Group as a Method of Controlling Disease,’ human tuberculosis, 
colloid goiter, dental caries. Thus “epidemiology” and “public health 
organization are considered to be methods of control coérdinate with 
vaccination against smallpox. The time-honored groupings of diseases 
which may be controlled by purification of water supplies and by the 
sanitary supervision of milk production and distribution receive no special 
attention. Inefficiency, frostbite and obesity are treated as diseases in the 
same manner as is plague, measles and scarlet fever. 

Each “disease” is discussed under five section headings, history, disease, 
epidemiology, prophylaxis and treatment. Adherence to this division is 
rigidly maintained, whether the subject under discussion be leprosy or 
yellow fever, or whether it be insomnia or senility. 

Upon reviewing these arrangements and presentation of subject matter, 
one cannot help but feel that the approach from this new angle has not 
been productive of increased clarity of thought. On the contrary, the 
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attempt to classify categorically according to a rigid plan with ruthless 
consistency has forced the authors into many awkward positions, into 
repetitious phraseology, into connotations not generally acceptable, and 
into dangers of misinterpretation. The basis of the classification which 
has been used is at variance with the very fundamentals of the subject 
matter. Hygiene does not deal with disease alone but with deviation from 
good health and social well-being of various magnitudes, which do not 
necessarily fall within the generally accepted definition of disease. Again 
the prevention and amelioration of diseases, abnormal states, and social 
problems is almost without exception an intricate matter for which no 
single method of control suffices, but for which a combination of several 
methods is required, varying with the circumstances. To discuss a disease 
as a subheading under a single method of control is to run the very definite 
risk of giving the student the impression that this is the only or at least 
the most important method. In like manner to classify all human ailments 
and social problems under methods of control is to run the risk of leaving 
the net impression that all are amenable to control—an impression which is 
violently at variance with the known facts. 

If the reader can disregard these considerations and concentrate attention 
upon the text itself, a mass of useful material will be found incorporated. 
The actual discussion of diseases, disturbed functional states, and social 
problems is in general accurate to a degree greater than is usual in this 
field of textbook writing. There is a charming simplicity and clearness 
of style. There is a freedom from complicated statement, technical detail, 
and reference to original sources which will delight the soul of many under- 
graduates. The more earnest seekers after knowledge, and with these we 
would identify most students of medicine, who want to be informed more 
exactly about techniques and procedure, who want to understand disease, 
disturbed function and maladjustment as a reaction between the human 
organism and its physical and social environment, and who want to con- 
sider judicially the possibilities of prevention from the point of view of the 
individual, the physician, the health officer, and the community, ~~ be 
left unsatisfied. K. M 


Tue Lasoratory DiaGnosis or Sypuitis. The Theory, Technic, and 
Clinical Interpretation of the Wassermann and Flocculation Tests With 
Serum and Spinal Fluid. By Harry Eactiz, M.D., Passed Assistant 
Surgeon, U. 8. Public Health Service, Washington, D. C.; Lecturer in 
Medicine, Johns Hopkins University Medical School, etc. With a Fore- 
word by J. Earte Moors, M.D., Associate in Medicine, Johns Hopkins 
University; Physician in Charge, Syphilis Division of the Medical Clinic, 
and Assistant Visiting Physician, Johns Hopkins Hospital. Pp. 440; 
27 illustrations and 53 tables. St. Louis: The C. V. Mosby Company, 
1937. Price, $5.00. 


Tuts book, by an able serologist, is moderate in size and price, erudite 
and yet understandable in content, and is a genuine contribution to medical 
literature. The serology is distinctly that of the author—there are some 25 
or more of his titles in the bibliography as against half a dozen or so for 
other distinguished contributors to serologic problems and technique. This 
however is by no means a crucial matter, for serology has long been per- 
sonal, and the author is unquestionably a master. The clinical interpreta- 
tions, well woven into the fabric of the book, are under the egis of the 
Johns Hopkins group, headed by Moore. It is inevitable that work from 
one of the great syphilologic centers of the world should command respectful 
hearing and admiration for its high and distinctive quality. 

An introduction, which brings out the essential unity and the chronologic 
sequence of events in the development of diagnostic serum tests for syphilis, 
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is followed by Part I, on the Wassermann reaction, with a full consideration 
of practical technical detail and an illuminating discussion of the physics 
and physical chemistry of serum reactions. No one who has to do with the 
interpretation of serologic tests in a clinic can be other than enlightened by 
the clarity of this discussion and by such important critical summarizations 
as that on page 131, et seg. The presentation of this section must be 
invaluable to anyone called upon to supervise a laboratory or a group of 
technicians or, from the clinical side, to intervene (meddle!) in the problem 
of interpreting conflicting results. Eagle describes three adequate Wasser- 
mann techniques, and proceeds to Part II, which is an equally illuminating 
discussion of flocculation tests. The essential unity of complement fixation 
and precipitation procedures is insistently and, to the Reviewer, quite 
clearly brought out. The analysis of factors affecting sensitivity and 
specificity in the increasingly popular flocculation procedures, is timely, 
and of high critical value. Seven representative flocculation techniques 
in current use are described, including the 4 which have given America 
distinction in this field. Part III is an invaluable section on the examina- 
tion of the spinal fluid. The author rates the flocculation test on the spinal 
fluid as distinctly less sensitive than the Wassermann procedure. Part IV 
deals with the esoteric tests for syphilis, which have as yet little if any 
practical usefulness. The luetin test receives short shrift. 

In Part V, on the clinical evaluation of the serologic report, lucid re- 
statement and interpretation of facts and material familiar as yet only to 
clinical experts make this book a useful desk reference for most practising 
diagnosticians. Here is available a full discussion of the combined serologic 
and clinical significance of treatment response, provocative effects, Wasser- 
mann (reagin) fastness, serologic relapse and spinal fluid changes under 
treatment. To those who have watched the progress of international 
serologic conferences and the efforts recently made in this country to put 
American serologic laboratories on a sound comparative and interpretative 
basis, the close of Eagle’s book is a mine of interesting material. He con- 
verts the sometimes complex and occasionally equivocal or masked conclu- 
sions of the official reports into sharp percentage differences that lead up 
inevitably to one of the most significant paragraphs in the entire book: 
“Tt seems clear that a good technic does not, per se, insure the proper 
performance of a test. Every test for syphilis, however sensitive and 
however specific it may be under ideal conditions, is limited in actual 
performance by the capacities of the individual who carries it out. The 
gross inadequacy of the diagnostic test as now performed in many labora- 
tories is only too apparent from Table LII 

“But even more important than the combined refinement of the sero- 
logic procedures is a more critical attitude on the part of the individual 
laboratory to the calibre of its own performance. . . . . It is neverthe- 
less to be hoped that those responsible for the organization of these first 
two American conferences will set up a permanent body whose function 
it will be to organize similar conferences, either because of new technics 
to be evaluated, or additional laboratories to be checked.” 

It is a pleasure to commend a work of this sort to the serious attention 
of all who must diagnose syphilis—and what physician, indeed, sa not? 

. 


CLINICAL REVIEWS OF THE PittsBuRGH D1aGNnostic Guideposts 
to Medical Diagnosis and Treatment. Eight Contributors. Edited 
by H. M. Mareouis, B.S., M.D., F.A.C.P. Pp. 552; 6 figures, 5 charts 
and 4 tables. New York: Paul B. Hoeber, Inc., 1937. Price, $5.50. 
A sERIEs of 45 articles, 35 of them by the Editor, dealing with the present 

status of our knowledge in a number of diseases in the domain of internal 
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medicine. The topics have been selected chiefly with a view to their prac- 
tical importance or to the recent development of new and important infor- 
mation, and include such conditions as the psychoneuroses, various endo- 
crinopathies (e. g., pituitary disorders, goiter, Addison’s disease, hyper- 
parathyroidism, diabetes, protamine zinc insulin, obesity), focal infection, 
arthritis, coronary disease, hypertension, nephritis, the anemias, serum 
reactions, undulant fever, amebiasis, rectal bleeding, colitis, peptic ulcer 
and dental conditions. The articles are well written, concise, and reliable 
in their information. To each chapter are appended a number of references 
to the more important recent literature. The practitioner will find here 
much that is helpful and instructive. R. K. 


TEXTBOOK OF GENERAL PuysioLogy. By T. Cunuirre Barnes, D.Sc., 
Assistant Professor of Biology, Yale University. Pp. 554; 166 illustra- 
tions. Philadelphia: P. Blakiston’s Son & Co., Inc., 1937. Price, $4.50, 
with washable cloth cover. 

LABORATORY MANUAL oF GENERAL PuysioLocy. By the same author and 
publisher, 1937. Pp. 116 (every other page blank, excepting Index); 
9 illustrations. Price, $1.00, with washable paper cover. 

Since there is no general agreement as to the boundaries of the all- 
inclusive subject of General Physiology, each author of a textbook in this 
field is free to select and to emphasize those topics which interest him most. 
Availing himself of this privilege, the present author in his larger volume 
has laid especial emphasis upon two subjects usually not very fully treated 
in similar works, namely, the physical and other properties of water, includ- 
ing 22 pages devoted to heavy water, and physical models of living systems. 
Other subjects treated with varying degrees of thoroughness are: diffusion, 
osmosis, and electrolytes; surface action in liquids; colloids; the nature of 
living matter; permeability; amceboid and ciliary movement; muscular 
contraction; animal behavior; nervous action; bioelectrical potentials; tem- 
perature characteristics; biological oxidations and respiratory pigments; 
general physiology of the heart; and chemical regulation by hormones. 

_ A unique feature of the book is the character of some of its illustrations, 

in which vividness is gained by a touch of humor rarely found in textbooks. 

Many persons will question, however, whether clear thinking on the part 

of the student is promoted by regarding the slowest chemical reaction in a 

catenary series as analogous to a horse-drawn load of hay on a crowded 

thoroughfare, or the chloride shift in the blood as resembling the emergence 
from the red cells of a dog, labeled Cl, to take possession of a bone, labeled 

Na, when a larger dog, labeled CO,, leaves the blood. Of particular value 

in the textbook is a bibliography of some 1600 titles, including many very 

recent ones. No reader who uses this part of the volume with diligence can 
fail to add to the breadth of his knowledge of General Physiology. 

_ The Laboratory Manual, which is designed to accompany the textbook, 

is bound in flexible covers and contains blank pages for the student’s notes. 

The experiments, derived from various sources acknowledged in the preface, 

illustrate a variety of topics, which, following the classification of the 

author, may be grouped under the general headings of animal behavior, 
physical and chemical principles, influence of external factors on the organ- 


ism, and internal factors in the organism. M. J. 


HEILKUNDE UND VoLKsTUM AUF Batt. By Dr. Mep. WECK, 
ehem. Hoofd-Gouvernementsarzt in Niederlindisch-Indien. Pp. 248; 
27 illustrations. Stuttgart: Ferdinand Enke, 1937. Price, Paper, Rm. 19; 
Bound, Rm. 20.60. 

_ Tue East Indian island of Bali, like its western neighbor, Java, to which 

it physically belongs, is inhabited by a Javanese race, has a similar language 
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and, like Java, is owned by the Dutch. Its religion, however, differs in 
that Hinduism and its widow-burning suttee is still practised, blended with 
Buddhism and a belief in Kalas, or evil spirits. It is this blend of religions 
and folk customs which gives a special interest to this authoritative presen- 
tation. Though the culture of Bali was déclining before the Dutch arrived, 
their folklore remains rich, while their medicine, according to Dr. Weck, 
results from a combination of an autochthonous demonology with a mystic 
philosophy derived from Indo-Aryan newcomers during a millenium and 
a half. 

Bali is fast becoming a favorite stop-off for globe trotters, world cruises 
and the like, so that this work by a former chief government physician of 
the West Indies who has spent many years studying his subject in tative 
books and with native physicians is, indeed, timely. Not that it invites 
the tourist or superficial observer; rather is it a sober statement for ethnol- 
ogists and medical historians of the medical theories and practices of an 
ancient but still isolated and primitive people. 


RECENT ADVANCES IN PULMONARY TUBERCULOsIS. By L. 8. T. BURRELL, 
M.A., M.D. (Cantas.), F.R.C.P. (Lonp.), Senior Physician to Royal 
Free Hospital; Physician to Brompton Hospital for Consumption and 
Diseases of the Chest, ete. Pp. 320; 22 text illustrations and 48 plates. 
Third Edition. Philadelphia: P. Blakiston’s Sons & Co., Inc., 1937. 
Price, $5.00. 

A compact work primarily intended for general practitioners and stu- 
dents. The author has tried to separate the real advances from those 
methods which have no scientific basis. The major portion of the book is 
devoted to treatment, though the newer aspects of diagnosis and especially 
immunity and infectivity are adequately covered. The sections dealing 
with hemoptysis and gold therapy are especially noteworthy. The author’s 
literary style makes delightfully easy reading. Many illustrative radio- 
graphs are inserted at the end of the book. L. L. 


CLINICAL ROENTGENOLOGY OF THE CARDIOVASCULAR SysTEM. Anatomy, 
Physiology, Pathology, Experiments and Clinical Applications. By Hueo 
RogEstER, M.L., Associate Professor of Roentgenology and Cardiologist, 
Department of Medicine, Temple University School of Medicine; Cardi- 
ologist, Temple University Hospital, ete. Pp. 343; 199 illustrations. 
Springfield, Ill.: Charles C Thomas, 1937. Price, $7.50. 

Tuis is probably the finest review of the present stage of our knowledge 
of cardiovascular roentgenography that has been published in English. 
While the volume is definitely clinical in its approach, the value of its 
material is enhanced by the anatomical, physiologic and pathologic data 
incorporated in the discussion of the various cardiovascular diseases. The 
excellent illustrations are of considerable assistance to the reader. We do 
not hesitate to recommend this volume as a textbook. It may also be used 
as a reference book as its bibliography is unusually complete. Pr. &. 


Tue PATIENT AND THE WEATHER. Volume IV, Part 2. Organic Disease. 
Hypo and Hyperthyroidism, Diabetes, The Blood Dyscrasias, Tubercu- 
losis. By Wiiui1aM F. Perersen, M.D., with the assistance of MARGARET 
E. Miuurken, 8.M. Pp. 729 (lithoprinted), 380 illustrations. Ann 
Arbor: Edwards Brothers, Inc., 1937. Price, $11.00. 

In the preface of this voluminous work it is more than suggested that 
reviewers of these volumes who charge overemphasis of the meteriologic 
environment, are confining their readings to chapter headings. Attention 
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continues to be directed toward the synthetic approach to medical prob- 
lems, rather than to the analytical method so much employed in the lab- 
oratory and clinic. 

Chapter I, The Cretin and the Hyperthyroid: The cretin, who is rela- 
tively inactive to the environment, appears to become more active upon the 
administration of thyroid substance. Thyrotoxic crises are prone to follow 
extreme meteorological changes. Hyperthyroidism and exophthalmic goiter 
are more frequent in the American Storm Track areas. In exophtalmic 
goiter there appeared to be a marked trend for deaths to follow polar crests. 
Chapter II, Diabetes: The ARS phase—anabolism, reduction and vascular 
constriction—tends toward a hyperglycemia and the production of inter- 
mediiry acid bodies; the COD phase—catabolism, oxidation and dilatation 
of the vascular bed—tends toward an acidosis. In the terminal stage of 
diabetes, with impaired function of the myocardium, brain, kidneys and 
skin, there was response to very slight environmental changes. Chapters 
III and IV, The Blood Dyscrasias: These constitute approximately half 
the volume—actually 360 pages. Polar episodes were definitely followed 
by leukopenia and tropical ones by improvement and restoration. Roughly, 
patients may be grouped under three headings: 1, The very young who are 
particularly responsive to environmental changes and in whom, because of 
their youth, the cytopoietic components are particularly responsive and 
labile; 2, those slender, poorly buffered adults, with other evidence of 
instability; and the vegetatively stigmatized group, coming from families 
who show colitis, goiter, ulcer, migraine and arteriosclerosis, in whom the 
sex rhythm may be pronounced as in the granulopenia group; 3, The senile 
group with its oncoming vascular impairment, when the smaller vessels 
become less efficient. “The really great excitant, oxygen deficiency, is 
always lurking in the background; this is the common denominator which, 
registering on susceptible tissues, may bring about the multitude of clinical 
pictures.””’ Chapter V, Tuberculosis: But little consideration is found 
here—no discussion of pertinent literature—but later, its comprehensive 
study will appear in a monograph in collaboration with the author’s asso- 
ciates. However, there are some data pertaining to the various types of 
pulmonary tuberculosis, tuberculous meningitis and Potts’ disease. 

At the end of each chapter is found an abundant supporting bibliography. 
As with the preceding volumes, this, the most ponderous, will find its great- 
est use with the research worker and the specialist. It is hoped that the 


final volume of this monumental work will contain a glossary and an index. 


ConpiTion SatisFactory. A Physician’s Report of His Own Illness. By 
Dr. SAnpoR PuprErR. Translated from the German by HriLpEGARD 
NaGeE.L. With a Foreword by Friagyes Karintuy. Pp. 201. New York: 
Alfred A. Knopf, 1937. Price, $2.00. 


“THe author of this book, a practicing physician, was forced to undergo 
three successive operations. What he experienced—what he saw, felt and 
thought—during that dangerous and painful period forms the subject of 
this extraordinary book. A story of human pain, placed against a back- 
ground of operating-rooms, laboratories, flashing instruments, and anaes- 
thetic apparatus, only a physician could have produced so authentic a record 
of the ‘psychic life’ of a patient.” 

The above indicates the nature of this well translated, moving story. 
The author is a tuberculosis specialist of note who is now in charge of the 
tuberculosis ward of the National Social Insurance Institute of Hungary 
and is consulting physician in Koranyi’s clinic. E. K. 
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A MANUAL FOR THE Mutua Use oF Docror AND PATIENT. 
By Euuiorr P. Jostin, M.D., Clinical Professor of Medicine, Harvard 
Medical School; Medical Director, George F. Baker Clinic at the New 
England Deaconess Hospital; Consulting Physician, Boston City Hospi- 
tal, Boston. Pp. 219; 49 illustrations and 1 colored plate. Sixth edition, 
thoroughly revised. Philadelphia: Lea & Febiger, 1937. Price, $2.00. 


Tuis sixth edition maintains the high standard of former editions. The 
only notable change is the inclusion of the use of protamine zinc insulin. 
This is not set apart in a separate chapter but is included as an integral part 
of the instruction regarding the balance and care of the diabetic. The 
manual continues to be probably the most valuable diabetic guides for 
both physician and patient. R. R. 


CiinicaAL ParasiroLocy. By CHarLes FRANKLIN Craic, M.D., M.A. 
(Hon.), F.A.C.S., F.A.C.P., Cou. U. 8. A (Retirep), D.S.M., Professor 
of Tropical Medicine in the Tulane University of Louisiana, New Orleans, 
and Ernest Carrouu Faust, M.A., Pu.D., Professor of Parasitology in 
the Department of Tropical Medicine, Tulane University of Louisiana, 
New Orleans. Pp. 733; 243 illustrations. Philadelphia: Lea & Febiger, 
1937. Price, $8.50. 

In the introductory chapter are outlined and illustrated certain general 
considerations of parasitism and parasitic disease. The discussions of the 
various groups of organisms are arranged in the usual fashion: 1, Protozoa 
and Protozoan Infections; 2, Helminths and Helminthic Infections; and 
3, Arthropods and Human Disease. Each section is prefaced by comment 
on the physical characters of the organisms to be discussed and their posi- 
tion in the animal kingdom. The style of presentation is ‘‘ paragraphic,”’ 
material on important parasites being arranged as follows: zodlogic name, 
common synonyms, history and nomenclature, geographic distribution, 
morphology, biology and life cycles, epidemiology, pathology and symp- 
tomatology, diagnosis, prognosis, treatment and prevention. Relatively 
unimportant organisms receive less extensive consideration. On the whole, 
the book seems to be fairly adequate; however, the section on Protozoa 
appears to have been prepared carelessly, repetition and poor construction 
being frequent. Other sections would have been benefited by more careful 
use of the terminology of pathology. Some of the photomicrographs are 
poorly prepared and selected, while the drawings and diagrams are generally 
excellent. Included also is a section on technical methods. Some of these 
are incomplete, and fixatives and stains advocated for intestinal protozoa 
and for tissues are not apt to meet the approval of experienced technicians. 
Twenty-three pages of references are listed. Authors and subjects are 
indexed separately. 


THe Human Bopy. By LoGan CLENDENING, M.D. Pp. 452; 106 illustra- 
tions by W. C. SHeparp and Date Berontvus and from photographs. 
Third edition, corrected, enlarged and revised. New York: Alfred A. 
Knopf, Inc., 1937. Price, $3.75. 

Tuts book was written 10 years ago “in order to make intelligible some 
of the intricacies of the human body for the adult and otherwise sophisti- 
cated reader.””’ The numerous changes since that time, both in medical 
science and in the author’s opinions have led him to rewrite the present 
edition. His philosophy, however, and the skillfully introduced historical 
background remains unchanged and he has left in the jokes! The reader 
soon learns why it has proved useful for “collateral reading in courses in 
biology in young ladies’ seminaries and other institutions of learning.” 
EK. K, 
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NEW BOOKS. 
Chemistry of the Brain. By Irvine H. Pages, A.B. (CHEm.), M.D., Hospital 


of The Rockefeller Institute for Medical Research, New York. Pp. 444. 
Springfield, Ill.: Charles C Thomas, 1937. Price, $7.50. 


A Monograph on Veins. By KenNetH J. FRANKLIN, D.M., M.R.C.P., 
Tutor and Lecturer in Physiology, Oriel College; University Demon- 
strator of Pharmacology; Assistant Director of the Nuffield Institute 
for Medical Research, Oxford. Pp. 410; 46 illustrations. Springfield, 
Ill.: Charles C Thomas, 1937. Price, $6.00. 

Not So Long Ago. A Chronicle of Medicine and Doctors in Colonial 
Philadelphia. By Crecit K. Drinker, M.D., Sc.D., Professor of Physi- 
ology and Dean of the School of Public Health, Harvard University. 
Pp. 183; illustrated. New York: Oxford University Press, 1937. 
Price, $3.50. 

Pediatric Urology. In Two Volumes. By Merepitx F. CAMPBELL, M.S., 
M.D., F.A.C.8., Professor of Urology, New York University College 
of Medicine, and Associate Attending Urologist, Bellevue Hospital; 
Consulting Urologist to the Mountainside Hospital, Montclair, N. J., 
Memorial Hospital, Morristown, N. J., Essex County Isolation Hospital, 
Belleville, N. J., and Essex County Tuberculosis Hospital, Caldwell, 
N. J. With a Section on Bright’s Disease in Infancy and Childhood, by 
Joun D. Lyrrie, A.B., M.D., Assistant Professor of Diseases of Chil- 
dren, College of Physicians and Surgeons, Columbia University; Assist- 
ant Visiting Physician, Babies and Willard Parker Hospitals, ete. Pp. 
1116; over 1350 illustrations and 2 colored plates. New York: The 
Macmillan Company, 1937. Price, $15 the set. 

The Endocrines in Theory and Practice. Articles Republished from the 
British Medical Journal. Pp. 278. Philadelphia: P. Blakiston’s Son 
Co., Ine., 1937. Price, $3.50. 

Vitamins and Deficiency Diseases. By BERNARD L. OsErR, PH.D., Director, 
Food Research Laboratories, Inc., New York. (Reprint of Chapter 
XXXV of Hawk and Bergeim: Practical Physiological Chemistry, 
eleventh edition, Copyright, 1937.) Pp. 133; illustrated. Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1937. 

Differentialdiagnose in der Inneren Medizin. Lieferung 3. By Pror. Dr. 
Mep. O. NarGceut, Gew. Direktor, Der Medizinischen Universitits- 
klinik, Ziirich. Pp. 325; 59 illustrations. Leipzig: Georg Thieme, 1937. 
Price, Rm. 10.80. 

This third installment covers the febrile state; joint diseases; the esophagus; 
heart and blood-vessels; kidney and urinary tract; nervous system; and endocrine 
disorders. While it is obviously impossible to treat so many conditions from 
this point of view in the small space available, the reader will find much valuable 
information authoritatively stated within this short space. 

International Clinics, Vol. IV. Forty-seventh Series, December, 1937. Edited 
by Louts Hamman, M.D., Visiting Physician, Johns Hopkins Hospital, 
Baltimore, with 13 Collaborators. Pp. 343; illustrated, and 1 colored 
plate. Philadelphia: J. B. Lippincott Company, 1937. 


Der Psychische Restitutionseffekt. Das Prinzrp der psychisch bedingten 
Wiederherstellung der ermiideten, der ersch6pften und der erkrankten 
Funktion. By Dr. mMep. Orro LOWENSTEIN, vorher ordentl, Professor 
und Direktor des Pathopsychologischen Instituts der Universitat Bonn 
sowie leitender Arzt der Rheinischen Provinzial-Kinder-Heilanstalt fiir 
seelich Abnorme in Bonn. Nyon (Schweiz), Klinik La Métairie. Pp. 92; 
illustrated. Basel: Benno Schwabe & Co., 1937. Price, Francs suisses 
8.00. 


NEW BOOKS 265 


Die Werke des Hippokrates. Part 16. Der Samen / Das Werden des Kindes / 
Das Herz / Die Geistesstérung / Die Tollwut / Die Nieswurzanwendung. 
(On Generation; On the Nature of the Infant; On the Heart; On Mental 
Disturbance; On Hydrophobia; On the Administration of Hellebore.) 
Pp. 95. Price, Rm. 7.50. Part 17. Die Leiden / Die Krankheiten, 
1. Buch. (Of Affections; Of Diseases, Book 1.) Pp. 102. Price, Rm. 8. 
Part 16. Uberfest von Dr. Mep. Ricwarp Kaprerer, Facharazt fiir 
Phnfitalisch-diaitetische Behandlung. Part 17. Herausgegeben von Dr. 
Mep. RicHarp KaprereR, Bad Wortshofen und Miinchen, unter Mit- 
wirtung von Pror. Dr. Geora Stiper, Wiirzburg, u. a. (To be pub- 
lished in 25 parts costing about Rm. 100, card binding.) 


Artificial Fever. Produced by Physical Means; Its Development and 
Application. By CLAaRENcE A. NeYMANN, A.B., M.D., F.R.S.M., Asso- 
ciate Professor of Psychiatry, Northwestern University Medical School; 
Honorary Professor of Medicine, National University of Mexico, ete. 
Pp. 294; 68 illustrations and 21 tables. Springfield, Ill.: Charles C 
Thomas, 1937. Price, $6.00. 

The Medical Clinics of North America, Vol. 21, No. 6 (New York Number, 
November, 1937), Index Number. Pp. 321; illustrated. Philadelphia: 
W. B. Saunders Company, 1937. 

This New York number is mostly devoted to a symposium on Arthritis with 
26 contributions that cover an equal number of aspects of this complex subject. 
The opening statement of The Arthritis Problem by R. G. SNYDER is appropriately 
the most extensive, if not the most detailed, of the lot. The remaining articles 
of the number are on edema in Bright’s disease, diagnosis of neuroses, pre-natal 
care, treatment of heart disease, and epilepsy. 

Der Vitaminhaushalt in der Schwangerschaft. Mit besonderer Beriicksichti- 
gung der Vitamine A und C. By Dr. Mep. GerRHARD GAEHTGENS, 
Universititsfrauenklinik zu Leipzig. (Band 24 of Medizinische Praxis.) 
Pp. 161; 21 illustrations. Dresden: Theodor Steinkopff, 1937. Price, 
Paper, Rm. 12; Bound, Rm. 13.20. 

Mental Therapy. Studies in Fifty Cases, Volumes 1 and 2. By Louis 8. 
Lonpon, M.D., Formerly Passed Assistant Surgeon (R), United States 
Public Health Service; Medical Officer, United States Veterans Bureau; 
Assistant Physician, Central Islip State Hospital, Central Islip, N. Y., 
and Manhattan State Hospital, Ward’s Island, N. Y. Pp. 774; 22 illus- 
trations. New York: Covici Friede, 1937. Price, $12.50 the set. 

Primary Carcinoma of the Lung. By Epwtn J. Simons, M.D., Member of 
the Staff, St. Gabriel’s Hospital, Little Falls, Minn., and Lymanhurst 
Health Center, Minneapolis; Visiting Consultant in Medicine, Minnesota 
State Sanatorium, Ah-gwah-ching, Minn. Pp. 263; 30 illustrations and 
1 colored plate. Chicago: The Year Book Publishers, Inc., 1937. 
Price, $5.00. 

Genital Abnormalities, Hermaphroditism & Related Adrenal Diseases. By 
Hampton Youna, M.A., M.D., Sc.D., F.R.C.S.I., D.S.M., Pro- 
fessor of Urology, The Johns Hopkins University; Visiting Urologist, 
Brady Urological Institute, The Johns Hopkins Hospital. Pp. 649; 
379 illustrations containing 534 drawings by William P. Didusch. Balti- 
more: The Williams & Wilkins Company, 1937. Price, $10.00. 

Lane Medical Lectures: The Mechanism of Heat Loss and Temperature 
Regulation. (Stanford University Publications, Medical Sciences, 
Vol. III, No. 4.) By Eugene F. Du Bots, Medical Director, Russell 
Sage Institute of Pathology; Professor of Medicine, Cornell University 
Medical College; Physician-in-Chief, New York Hospital, New York. 
Pp. 95; 41 illustrations. Stanford Univ., Calif.: Stanford University 
Press, 1937. Price, Paper, $1.50; Cloth, $2.25. 
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Die Irradiation autonomer Reflexe. Untersuchungen zur Funktion des 
autonomen Nervensystems. By Dr. ALFRED SCHWEITZER, Assistent im 
Department of Physiology, Middlesex Hospital Medical School, Uni- 
versity of London. Pp. 376; 38 illustrations. Basel: Verlag von 
S. Karger, 1937. Price, Paper, Fr. 40; Bound, Fr. 44. 

Doctors on Horseback. Pioneers of American Medicine. By JAMES 
THoMAS FLEXNER. Pp. 370; illustrated. New York: The Viking Press, 
1937. Price, $2.75. 

A Method of Anatomy. Descriptive and Deductive. By J. C. BomEeau 
Grant, M.C., M.B., Cu.B., F.R.C.S. (Eprn.), Professor of Anatomy 
in the University of Toronto. Pp. 650; 564 illustrations. Baltimore: 
William Wood & Co., 1937. Price, $6.00. 

Therapie der Tuberkulose. Bands 1 and 2. Edited by Pror. Dr. J. Brr- 
BERICH und Dozent Dr. P. Sprro. Pp. 845; illustrated, and 1 colored 
plate. Leiden: A. W. Sijthoff’s Uitgeversmaatschappij N. V., 1937. 
Price, Paper Hfl. 25.00; Bound, Hfl. 28.50. 


NEW EDITIONS. 


A Handbook of Accepted Remedies. Symptoms and Treatment of Poisoning. 
Diagnostic Procedures. Miscellaneous Information. Edited by P. J. 
Hanzlik, M.D., Professor of Pharmacology, Stanford University School 
of Medicine, San Francisco. Pp. 115. San Francisco: J. W. Stacey, 
Inc., 1937, for the Department of Public Health, San Francisco, J. C. 
Geiger, Director. Price, $1.00. 

The auspices under which this booklet is published and the standing of its 
Editor should be sufficient guarantee of its accuracy. Many demands for the 
first edition have necessitated this new edition in 18 months, thus permitting 
the inclusion of a score or more of important new items and the omission of mer- 
curochrome and dinitrophenol as recommended therapeutic aids. 

The Surgery of the Sympathetic Nervous System. By GrorGcEe E. Gask, 
C.M.G., D.S.O., F.R.C.S. (Ene.), Emeritus Professor of Surgery, Uni- 
versity of London; Consulting Surgeon, St. Bartholomew’s Hospital, 
and J. Parrerson Ross, M.S. (Lonp.), F.R.C.S. (Ena.), Professor of 
Surgery, University of London; Surgeon and Director of the Surgical 
Unit, St. Bartholomew’s Hospital. Pp. 191; 49 illustrations. Second 
edition. Baltimore: William Wood & Co., 1937. Price, $4.50. 


A Text-book of Ophthalmic Operations. By Harotp M.B., 
F.R.C.S., Consulting Ophthalmic Surgeon to St. George’s Hospital; 
Consulting Surgeon to the Royal Westminster Ophthalmic Hospital; 
and BrREWERTON, F.R.C.S., Consulting Ophthalmic Surgeon to 
the Metropolitan Hospital; Consulting Surgeon to the Royal West- 
minster Ophthalmic Hospital. Pp. 322; 105 illustrations. Third edi- 
tion. Baltimore: William Wood & Co., 1937. Price, $6.00. 
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CANCER OF THE COLON. 


MALIGNaNnrt lesions of the large bowel are now being treated surgi- 
cally with such success that a review of the subject would seem timely, 
especially as there exists a uniformity of opinion here and abroad on 
the major problems in this field. Methods of surgical treatment have 
advanced rapidly and operative mortality has declined considerably. 
The numerous factors which must govern treatment vary greatly, so 
that the end results do not depend wholly on operative skill but also 
upon the extent of the disease, the general condition of the patient, 
and upon the percentage of patients afforded radical treatment in 
different clinics. Gemmill’ has pointed out that “In this country the 
great mass of human ills is diagnosed and treated outside of the great 
medical centers, and malignancy of the colon is no exception to the 
rule.” It was his feeling that “either due to the patient’s perverse- 
ness or to the attending physician’s carelessness, in not sending the 
patient to a hospital for diagnostic study, the patient is admitted as a 


last resort and often in a moribund condition.” 


Etiology. The observations of Junghanns" and Santy, Mallet-Guy 
and Croizat,®° which are an extension of Lambling’s conception of vil- 
lous tumors, have added to our knowledge of the pathogenesis of certain 
of these tumors. It is generally agreed that adenomatous polyps are a 
frequent, if not the most common, predisposing factor in the etiology 


of colon cancer. 


There is a familial tendency to polyposis. Rankin® has reported 
excellent examples of this familial tendency. Nystroem” believed 


that there is a hereditary tendency to polyposis in from 50 to 60% 


= 


268 PROGRESS OF MEDICAL SCIENCE 


of cases. Martin’? believes that polyposis or adenomatosis is of seri- 
ous significance. The statement of Hardy® that malignant changes 
occur in 40% of polyps substantiates Martin’s feelings. The frequency 
with which multiple polyps are present in the bowel and the fact that 
intestinal polyposis is most frequently observed in the large bowel may 
account for the high incidence of large bowel cancer and the frequency 
of multiple neoplastic lesions. 

Junghanns" found that 70% of the large bowel tumors in Schmeiden’s 
Clinic were related to a pre-existing polyposis and Nystroem believed 
polyposis or adenomatosis to be associated with 63% of carcinomata 
of the large intestine. 

Klingenstein,” in an interesting discussion of multiple carcinomata 
of the colon, stated that while not rare, the lesions were not common. 
Warren and Gates* reported 29 cases and Bargen and Rankin? reported 
16 personal cases. It was their feeling that in each instance they were 
dealing with distinct, primary, malignant lesions. They state that 
“polyps should be considered omens of possible malignant disease of 
the large intestine.” 

Chemical and physical trauma have been considered as etiologic 
agents and as aggravating factors.’ The report of Reed and Anderson** 
on the relationship of amebiasis and cancer of the colon is worthy of 
note. They call attention to the fact that amebic lesions of the colon 
have been mistaken for carcinoma and that cancer has been mentioned 
by various writers as a possible sequel of amebic dysentery. These 
authors report 4 cases of amebiasis in which carcinoma of the colon fol- 
lowed and accompanied the amebic infection. The coincident sites for 
election and the similarity of symptoms make the differential diagnosis 
difficult. 

We have recently observed a patient with extensive ulcerative 
colitis and carcinoma of the hepatic flexure. The malignant lesion had 
gone undiagnosed for some time because it was believed that the 
patient’s symptoms were due to the ulcerative colitis. Yeomans*’ 
has called attention to the occurrence of amebic granuloma as one of 
the protein manifestations of amebiasis. These lesions may be acute 
or chronic and may closely simulate carcinoma of the colon and rectum. 
The differential diagnosis without biopsy may be exceedingly difficult. 
Reed and Anderson state that perhaps “the amebic lesions, in the 
presence of poorly understood predispositions, increase the facility of 
‘ancerous transition.”’ They raise the question of whether vitamin G 
and the intrinsic gastric hormone play a part in this predisposition and 
whether deficiencies of vitamins G and B effect the course of the ulcera- 
tion and the eventual occurrence of malignancy. The frequency with 
which polypoid and adenomatous growths follow amebic lesions in the 
colon and rectum is of more than casual significance. 

Incidence. There is little difference of opinion in regard to the 
incidence of the disease in various portions of the large bowel. In 
Judd’s® series 26% of the tumors were in the ascending colon and 
cecum, 20 % in the transverse colon and flexures and 54 % in the descend- 
ing colon and sigmoid. Lahey’s figures’ were identical, while Rosser’s*® 
percentages were 32, 19 and 49 respectively. Rosser collected data on 
1564 colon cancers reported by 6 authors and found the incidence in 
thé location of the lesions similar to those already given. The 6 
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authors included rectosigmoid tumors, in fact tumors in this location 
were more frequent than at any other site. 

Symptoms and Signs. The symptoms and signs of large bowel 
malignancy, especially in the early stages, are often so indefinite that 
as David® has said, they may be completely overlooked. Even the 
most intelligent patient may not realize that anything is wrong 
until the lesion has grown to considerable size. From the beginning 
of the disease to the first symptoms may represent, as a rule, many 
months. 

In more than two-thirds of the cases studied by Rosser, cancer of 
the cecum and ascending colon simulated chronic appendicitis. The 
main differential diagnostic feature was a moderate or severe anemia in 
65% of his cases. Fifteen per cent of the cases reported by Priestley 
and Bargen™* and 18% of Brindley’s® series had been subjected to 
appendectomy. 

A tumor mass in the right lower quadrant is not absolutely indicative 
of a malignant lesion. Benign tumors such as the argentaffine tumor 
reported by Lee and Taylor'* may be found in this region. An old 
appendiceal abscess may simulate cancer. Barium enema may, or 
may not, give definite evidence of a cecal defect early in the disease. 

There is little tendency for these right-sided colon tumors to cause 
intestinal obstruction. The lesions are usually not encircling, and the 
fecal stream is still liquid in this portion of the bowel. Rankin* has 
called attention to the infrequency of obstruction in these tumors and 
Rosser®? has not encountered a single instance of obstruction or even 
constipation in his series. In contradistinction to this 6% of his patients 
with right-sided tumors had diarrhea and 78% had localized pain and 
indigestion. Blood was observed in the feces by the patient in 14% 
of the cases. 

It may well be restated that in any patient past 30 years the occur- 
rence of a persistent, unexplained anemia with or without a right 
lower quadrant mass should be studied for a cecal or ascending colon 
lesion. This is true whether the symptoms suggest chronic appendicitis, 
peptic ulcer, or cholecystitis. 

In the transverse colon constipation is probably the outstanding 
symptom and the tendency to constipation increases as the location of 
the tumor approaches the rectosigmoid junction. This is due to the 
fact that the tumors of the mid-colon and descending and sigmoid 
colon are, as a rule, encircling lesions which tend to constrict the lumen. 
A change in the bowel habits may be the first, and often the only, sign 
of malignant disease until acute obstruction is precipitated. 

The constipation may be terminated by periods of diarrhea to be 
followed again by constipation. The periods of diarrhea too frequently 
have led to the diagnosis of colitis. This is especially true when the 
carcinoma is associated with a polypoid lesion as Nystroem™ has 
pointed out. Manson-Bahr!® called attention to the fact that diar- 
thea may be an expression not only of malignant disease and colitis, 
hut also of intussusception, polyposis, and diverticulitis. Non-malig- 
nant lesions causing intussusception are more frequently encountered 
in young people, but as Reed and Anderson*’ point out, intussusception 
may occur following dilatation and hypertrophy of the bowel above the 
lesion. 
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Rosser*® found that patients with tumors of the mid-colon frequently 
had a severe anemia and in this way were similar to tumors of the right 
colon. Blood in the stools was observed in 19% of the patients he 
studied with mid-colon malignancies. In the rectal malignancies, 
Rankin* found that 85% of the patients had bleeding at one time in 
the disease, a finding which is substantiated by the findings of Ramirez- 
Calderén.” 

Colic is an outstanding symptom in leff-sided malignancy. The 
initial pain may occur on the right side due to distention of the right 
colon. Associated with the colic is a varying degree of flatulence. The 
lower the tumor in the left side the more mild and the later is the 
appearance of colic. 

Constipation, continuous or intermittent; afebrile, intermittent or 
continuous diarrhea; colic and the presence of blood in the stools are 
so suggestive of left colon cancer that every patient with all or part 
of these symptoms should be subjected to the closest scrutiny. The 
appearance of hemorrhoids in an individual past middle-age also calls 
for a careful digital and proctoscopic examination. 

Special Examination. In any individual, regardless of age or sex, 
presenting the aforementioned symptoms, in part or in whole, certain 
special studies are mandatory. The examination of the feces for blood 
and ameba, and a careful hematologic examination should, of course, 
be routine. The roentgenologic exploration of the colon by the barium 
meal, together with contrast studies, are of the greatest importance. 
As Dixon® has said, these studies are responsible “for the greatest 
recent advancement in the control of carcinoma as they have made 
possible the detection of an increasing number of early lesions.’’ It 
is of the greatest importance that the study be made by a competent 
roentgenologist, and that the fluoroscopic study be made under the 
most favorable circumstances. 

For the low sigmoid and rectal tumors direct observation is the 
easiest method of diagnosis. No study of the colon is complete without 
a proctoscopic and sigmoidoscopic examination. A biopsy can often 
be obtained for histologic study. The more frequent use of digital 
examination as a part of a complete physical examination would lead 
to earlier diagnosis in many instances. 

Even though the surgical literature on the subject has been volumin- 
ous, the number of late cases observed in the surgical clinic demon- 
strates that physicians, in general, still frequently fall short in their 
responsibilities to these patients. 

Preliminary Treatment. Many of the patients when first seen are 
suffering from varying degrees of intestinal obstruction. The small 
bowel may or may not be distended. Vomiting may or may not have 
occurred. Wangensteen® believes that vomiting is not uncommon in 
complete obstruction from cancer of the colon, while David® believes 
that it rarely if ever occurs. Our own experience coincides with that 
of Wangensteen. Dehydration and a disturbance in the electrolyte 
balance may be due to vomiting, to the fluid contained in the dilated 
bowel, and to a restriction of fluid intake even though the obstruction 
is incomplete. 

Where marked distention is present the decision must be made 
between a temporary colostomy, or enterostomy, or decompression by 
suction drainage. While the method of Wangensteen and Paine is 
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without doubt of real value, internal drainage by the method to be 
reported by Abbott and Johnston! provides for complete bowel evacua- 
tion above the point of obstruction. It is, we believe, a great advance 
in the preparation of obstructed patients for operation. 

The pre-operative use of blood transfusions in all patients suffering 
from anemia is well recognized but their use in many of the patients 
with left-sided tumors who are not very anemic is equally important. 
Miles” and others have for some years emphasized the beneficial effect 
of pre-operative and postoperative blood transfusions to patients with 
rectosigmoidal and rectal cancer. 

Pre-operative vaccination of the peritoneum in patients without 
acute obstruction is becoming a more accepted procedure. The excel- 
lent work of Steinberg,*! Herrmann,!® Weinstein,® and of Milone” has 
shown that the incidence and extent of the peritonitis which may occur 
following radical removal of the tumor can be in part controlled by 
pre-operative peritoneal vaccination. 

The radical removal of the tumor is never an emergency procedure 
so that following internal or external decompression the surgeon has 
sufficient time properly to prepare the patient. The late Dan Jones" 
very wisely stressed the fact that an empty bowel, which had been 
thoroughly cleansed, was one of the best safeguards against postopera- 
tive peritoneal infection. 

Where preliminary external colostomy becomes necessary there is as 
yet no unanimity of opinion as to the location of the temporary anus. 
Rayner?’ believes that while cecostomy is not the ideal operation when 
the cancer is in the distal colon, it works sufficiently well and can be 
depended on to save the patient’s life in the emergency. It is nearly 
always easy to perform, “it leaves the field for the later operation of 
resection undisturbed and the surgeon unhampered.” The perform- 
ance of the colostomy close to the obstructing lesion may be regretted 
at the secondary, or major operation. 

On the other hand, Rankin* believes that in the left-sided tumors a 
transverse colostomy is often the procedure of choice. The difference 
of opinion is the result of the fact that very often a cecostomy fails 
completely to empty the bowel and although it may be lifesaving in 
the emergency it fails to permit of an empty clean bowel between the 
drainage point and the obstruction. 

There still is considerable difference of opinion as to whether an 
exploratory laparotomy should be done at the time of the initial col- 
ostomy. Rayner’ favors exploration unless the condition of the patient 
is desperate at the time of the cecostomy. It is our impression that 
careful abdominal exploration at the time of the initial colostomy has 
frequently proved too much for the patient. This is especially true when 
distention is excessive. With the use of suction drainage, especially 
by the method of Abbott and Johnston,' sufficient decompression may 
be obtained and the general state of the patient so improved as to make 
colostomy and exploration possible at the same time with complete 
safety to the patient. 

Rayner”’ gives 3 advantages of exploration: 1, The diagnosis of 
colonic obstruction can be verified and secondary obstructions will not 
be overlooked; 2, the information gained at exploration permits one to 
better plan the more radical operation if this can be done; 3, explora- 
tion permits better exposure of the cecum so that “blind cecostomy is 
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not necessary.” Gemmill,’ however, does only the cecostomy at the 
first stage and delays exploration until the patient is in good condition. 
There is sufficient reason for a difference of opinion and the most experi- 
enced surgeons rarely follow a single technique. 

The choice of the anesthetic for the initial operation must be left to 
the surgeon. We prefer spinal or local anesthesia. Rayner*’ prefers 
spinal anesthesia as does Jones,” “because it provides excellent relax- 
ation and a quiet abdomen.” 

When the condition of the patient following colostomy has improved 
and the bowel is thoroughly cleansed the radical procedure should 
be considered. The viewpoint of Miles,’ that the most radical opera- 
tion is the operation of choice, is gradually becoming accepted. There 
are those who believe that the limited operations, with their lower 
operative mortality, are to be preferred, but we agree with Jones” 
when he states that, “too much attention has been paid to operative 
mortality when a decision is made regarding which type of operation is 
to be used.’’ Furthermore, differences in mortality depend not only 
on the type of operation but on the condition of the patient, the extent 
of the disease and upon the skill of the surgeon. In addition to these 
factors, one must consider what a surgeon considers an operable lesion 
to be. This frequently varies with experience. If too much stress is 
placed on operative mortality, the per cent of operability will decline 
and thus many patients will be denied an opportunity for cure. 

There are many surgeons who believe radical colon surgery contra- 
indicated in the presence of metastasis, especially to the liver. Koch,'® 
Gordon-Watson,® Jones” and others are not in agreement with this 
conception, for it is well known that radical resection will often permit 
an “endurable existence for four or five years.”” Every liver nodule 
is not necessarily a malignant metastatic deposit, angiomata and fibro- 
mata are also found in the liver as Gordon-Watson has indicated. 
Jones” has aptly said that “It is an error to perform small operations 
for small cancers and big operations for big cancers; perhaps the results 
would be better if the plan were reversed.” 

We shall not attempt to review the many operative procedures now 
used for malignant lesions of the colon. So many modifications of even 
the standard operations now exist that such a review would be useless. 
There are, however, certain generalizations in regard to operation which 
we believe to be valuable. 

Local resection and anastomosis of right-sided lesions is to be con- 
demned. For tumors of the cecum, ascending colon and hepatic flexure 
we believe that a right colectomy, and anastomosis of terminal ileum 
to transverse colon to be the operation of choice. Rankin** believes 
that ileocolostomy should be done at the first stage and resection at 
a second operation 2 weeks later. Wakeley and Rutherford® have 
reported 14 such operations without a death. Rayner®’ favors the 
operation as a one-stage procedure. 

In lesions of the transverse colon and splenic flexure resection and 
anastomosis following a preliminary colostomy seems to be the opera- 
tion of choice. 

In the sigmoid there is some variation of opinion. The Mikulicz 
operation still has many advocates. The Rankin obstruction resection, 
which is in reality a refinement of the Mikulicz operation, is a very 
useful procedure. It permits of wide excision of the growth and mesen- 
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tery at the major operation and thus overcomes what we believe to be 
the major disadvantages of the original operation. This is in accord 
with the observations of Burt.‘ 

Many surgeons still prefer resection and end-to-end anastomosis for 
lesions of the mobile sigmoid. This procedure should not be done with- 
out a preliminary colostomy and thorough cleansing of the bowel. 

In the lesions of the pelvic colon and rectosigmoid junction the 
abdominoperineal resection in one or two stages is without a doubt the 
operation of choice. Jones” favors the one-stage operation because: 
1, The patient is subjected to only one operation; 2, the operation is 
more easily performed without the presence of adhesions from the 
previous operation and it can be performed more expeditiously and 
with less shock; 3, if a growth is inoperable at the first operation it is 
generally inoperable at the second operation. 

Nevertheless, many surgeons prefer the two-stage operation because 
they feel it permits of rehabilitation and is thus safer. It is the pro- 
cedure of choice for most surgeons doing abdominoperineal resections. 

No attempt has been made to cover the literature on anorectal 
carcinoma, or the literature on irradiation for malignancy of the colon. 
The lesions of the colon metastasize slowly and are, therefore, usually 
amenable to surgical therapy. The end-results of surgical treatment 
will depend upon the time at which operation is undertaken, the extent 
of the disease, and the thoroughness of the surgical procedure. 


I. S. Ravpin, 
AND 
C. G. JoHNSTON. 
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TREATMENT OF TOBACCO—ALCOHOL AMBLYOPIA. 


DurtinG the past several years progress has been made in the treat- 
ment of tobacco and alcohol amblyopia. Accurate diagnosis is impera- 
tive, for a patient complaining of slowly failing vision and giving a 
history of the use of moderate or excessive amounts of tobacco and 
alcohol may have a brain tumor, meningo-encephalitis, poisoning by 
one of the heavy metals or a metabolic disease such as diabetes or 
leukemia. Campbell' has outlined a proper course of investigation: 
careful and detailed history, neurologic examination, spinal puncture, 
otolaryngologic examination, roentgenograms of the optic foramina and 
teeth, search for foci of infection, diseases of the blood, syphilis, and 
tuberculosis. One might add analysis of the urine for lead and arsenic, 
and examination of the perimetric fields. Carroll?* has pointed out the 
necessity of differentiating the disease from senile macular degeneration. 

In this country there seems to be a definite clinical entity of tobacco- 
alcohol amblyopia, at least most of the persons affected are both 
moderately heavy smokers and drinkers. However, Carroll and 
Franklin® have reported an uncomplicated case of tobacco amblyopia 
and an uncomplicated case of alcohol amblyopia, in both of which there 
were centrocecal scotomas. They noted that in Great Britain tobacco 
is considered the offending toxin and in France alcohol. At a special 
meeting of the Ophthalmological Society of the United Kingdom held 
in 1887, to discuss the matter, it was concluded that the amblyopia 
was due to the tobacco, that alcohol was not the direct causal agent, 
and that depression of health was an accessory influence. Fifty years 
later these “accessory influences” are just beginning to be understood. 
Usher, quoted by Riddell,” found that subjects of tobacco amblyopia 
did not consume more tobacco or alcohol than many other smokers or 
drinkers of the same age who did not have any amblyopia. 

The clinical picture is that of a man 50 to 60 years old who states 
that his vision seems misty and that he cannot recognize the faces of 
his friends. The diminution of his visual acuity has been insidious, 
and there may be slight pallor of his optic disks. The disease is not 
rare. It comprises, for example, 1% of the cases seen at the out- 
patient department of the Edinburgh infirmary," and 0.3 to 0.5% of 
the patients newly admitted to the eye clinic of the Massachusetts 
eve and Ear Infirmary.” 

Traquair" has described for tobacco amblyopia a centrocecal scotoma 
with 1 or 2 dense nuclei within it, lying between the point of fixation 
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and the blind spot, and demonstrable with small test objects at 1 meter. 
This same refined technique applied to a group of cases of uncompli- 
cated alcohol amblyopia might yield characteristics helpful in differ- 
entiation of the tobacco from the alcohol groups, although Lillie® has 
stated that in his experience the size and shape of the different scotoma- 
tous defects depend on the stage the condition has reached, and none 
is pathognomonic of any specific etiologic factor. 

A rational therapy based on a clear understanding of the disease is 
not possible at present. Some writers’ state that tobacco exerts a 
direct toxic action on the ganglion cells of the retina, and that optic 
atrophy is secondary to atrophy of these cells. Friedenwald® has been 
unable to confirm this. Others" hold that tobacco causes amblyopia 
by constricting the vessels supplying the papillomacular bundle. The 
form of therapy will vary according to whether one accepts the first 
or second of these concepts. 

Traquair," favoring the first of these, has his patients stop the use 
of tobacco and restores them to as healthy a condition as possible. 
He recommends that they drink large quantities of water and that they 
use some laxative medicine. In his opinion “There is no specific treat- 
ment which can be directed toward the affected nerve elements. The 
use of vasodilators such as sodium nitrite has been advocated upon the 
hypothesis that the affection is due to vascular constriction. No evi- 
dence has as yet been brought forward to show that this hypothesis is 
correct or that the treatment is efficacious.” 

Duggan™ believes that tobacco causes amblyopia by constricting the 
vessels supplying the papillomacular bundle. In support of his con- 
tention he refers to the experimental work of Wright and Moffat,'* 
who demonstrated that smoking cigarettes caused a drop in tempera- 
ture at the finger tips and a slowing of the blood flow in the capillaries 
of the nail folds, and to the concept of Sulzburger,'* who suggested the 
possibility that the vascular system of man may become sensitized to 
allergens derived from tobacco. Duggan recommends the use of vaso- 
dilators and prefers the intravenous injection of 100 mg. of sodium 
nitrite as nitroscleran for 6 to 10 days. Under this treatment, 88% of 
his patients attained 20/30 vision in one or both eyes in about 18 days. 
He favors abstinence, for those of his patients who smoked during 
treatment recovered more slowly than those who did not. In a series 
of 8 cases Cordes ‘and Harrington‘ duplicated his results, finding im- 
provement in all, and more rapid improvement than could have been 
expected from abstinence alone. 

Carroll’s** treatment consists in abstinence, though a few of his 
patients improved without giving up their tobacco and alcohol, and a 
few failed to improve in spite of abstaining. He gave several patients 
inhalations of amyl nitrite and 4 a single intravenous injection of a 
solution containing sodium nitrite. One of the latter seemed to have 
a slight temporary improvement in vision, but no change occurred in 
the others. It should be noted that Duggan recommended not 1 but 
6 to 10 such injections. 

In Carroll’s opinion, chronic retrobulbar neuritis may be caused by 
either tobacco or alcohol separately or by the two together. In this 
country, usually the patient is found to be using generous amounts of 
both and there may be difficulty in deciding which is the more impor- 
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tant factor. He” has recently reported 10 cases of the clinical syndrome 
of tobacco-alcohol amblyopia occurring in patients with alcoholic type 
of pellagra or polyneuritis. These patients smoked in moderation but 
were heavy drinkers, imbibing | to 3 quarts of alcoholic liquor a day, 
and in every case diet had been inadequate. Treatment consisted in 
lowering the intake of alcohol and maintaining a diet high in vitamin B 
complex. While he did not describe a definite regimen, he mentions 
in his case histories intramuscular injection of liver extract and of 
vitamin B,; concentrate, and addition to the diet of brewer’s yeast, 
wheat germ (Embo), and Vegex. 

At present a number of investigators’:*" offer evidence that ethyl 
alcohol has no direct action on the optic nerves. Optic and retrobulbar 
neuritis occur when the excessive and prolonged use of alcoholic liquor 
has created a nutritional disturbance and beriberi or pellagra-like syn- 
dromes. These are regarded as due to lack of vitamin B,; and Bz, 
respectively. 

Moore” reports that in Nigeria he has seen thousands of cases in 
various stages of the clinical picture of misty vision, sore tongue, dry, 
itchy scrotum. After 2 months there is optic atrophy and there may 
be great loss of vision. The disease is the result of deficiency in the 
diet. Ina school of 80 children living on a low-protein diet where every 
girl had the disease and not one boy, the boys were supplementing their 
diet with land crabs which were plentiful and which they caught and 
roasted, while the girls were kept in seclusion and could not have them. 
Moore believes the proteins afforded the missing link in the natives’ 
diet and that the specific factor was vitamin B. The disease was 
dramatically amenable to marmite and to yeast, which are rich in 
vitamin B complex. Vitamins A, C and D added to the diet possessed 
no curative properties. 

Wagener,’ in a review of literature on the rdle of vitamin B in 
nutritional diseases of the eye, concluded that, “while clinical reports 
of ocular lesions dependent on or associated with deficiencies of vitamin 
B, and B, are rather scattered as yet, in this country at least, it would 
seem that enough clinical and experimental data are accumulating to 
indicate that deficiencies of these vitamins may play a more important 
role than is generally appreciated in the causation of acute and chronic 
affections of the optic nerves.” 

For a patient presenting the clinical syndrome of tobacco-alcohol 
amblyopia, current opinion favors the following therapeutic measures: 

1. Abstinence From the Drugs. This is necessary in regard to to- 
bacco, but not imperative for alcohol if adequate diet is supplied and 
it is used in moderation. 

2. Eliminative Measures. Those commonly recommended are in- 
creased fluid intake, laxative medicines and pilocarpine sweats. One 
might question the value of these time-honored remedies, for there is 
no evidence that they eliminate the poisons of tobacco or hasten the 
excretion or oxidation of alcohol. The pilocarpine sweats may serve 
a useful purpose in their vasodilating effect. 

3. Vasodilators. Those having a transient effect are amyl nitrite 
inhalations and acetylcholine in intramuscular injections of 0.1 gm. 
A more prolonged effect is obtained by intravenous injections of sodium 
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nitrite in 0.1 gm. doses, and it is recommended that this be given daily 
for about a week. 

4. Nourishing Diet. Because idiosyncrasy and lowered nutritional 
state are factors predisposing to poisoning by tobacco, a nourishing 
diet should aid in recovery. Alcohol, while not acting as a direct 
poison on the optic nerves, interferes with nutrition to the extent that 
it leads to inadequate diet and deficiency of the vitamin B complex. 
The diet, besides having a sufficient caloric content, should contain 
large amounts of yeast, wheat germ, green vegetables and vitamin B, 
concentrate. This can be supplemented with intramuscular injections 
of liver extract. 

The treatment of tobacco-alcohol amblyopia in the near future may 
be placed on a basis less empiric and somewhat more scientific. It 
will require that the chief offender be determined, whether it be the 
tobacco or alcohol. For the tobacco cases, the use of vasodilators 
holds promise if the early favorable reports of its originators can be 
confirmed by others. For the alcohol cases the problem of nutrition 
becomes foremost, with the vitamin B complex as the specific element 
most needed to be restored to the diet. 

C. W. Rucker, M.D. 
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Further Observations on the Relation of the Adrenal Cortex to Experi- 
mental Diabetes. F. C. Donan and F. D. W. LuKens (Cox Institute, 
University of Pennsylvania). Experiments were reported which showed 
that adrenal cortical extract was capable of restoring to a considerable 
extent the diabetes of adrenalectomized-depancreatized animals. The 
factors suggested as favoring this response (species, salt intake, estrus, 
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adrenal remnants, etc.) are noted. An increase in the urinary excretion 
of glucose and nitrogen after cortical extract was also observed in two 
hypophysectomized-depancreatized cats. 

Tumors of Peripheral Nerves in Fish. Batpuin Lucké (Laboratory 
of Pathology, University of Pennsylvania). While a considerable 
variety of tumors have been observed in many different species of marine 
fish, hitherto no kind of tumor has been found with sufficient frequency 
to make it readily available for study. The abundance of fish in the 
waters about the Tortugas and the exceptionally favorable collecting 
facilities of the Laboratory afforded the opportunity for discovering 
that certain kinds of tumor commonly occur in several species of 
snappers (Lutianid@). These tumors arise in the corium or subcuta- 
neous tissue, whence they project outward as flattened oval masses, 
stretching the covering epiderm to a delicate membrane devoid of 
scales. They vary in size from small nodules to conspicuous masses 
over 4 cm. in diameter. The tumors are distributed along the course 
of the peripheral nerves. Usually but one growth is present, though 
two, three or even four tumors may occur. They are firm and resilient 
in consistency, and have a white, usually moist cut surface, which is 
nearly homogeneous in some, striated or whorled in others. At their 
base some are sharply delimited, others infiltrate the subjacent tissue. 
However, despite the rather uniform naked-eye appearance of the 
tumors, there is considerable variation in their structure. They are 
composed of cells resembling fibroblasts, of fibrillar tissue and homo- 
geneous intercellular substance, the proportion of these components 
varying greatly. Some are richly cellular, others are fibrous or even 
partly hyaline; whether cellular or fibrillar they usually have a dis- 
tinctly fasciculated makeup, the cells being arranged in interlacing 
bands and whorls. In many tumors their oval nuclei are grouped in a 
peculiar manner, forming more or less parallel rows or palisades, between 
which lie dense masses of fibrils or nearly homogeneous tissue. In places 
there are structures resembling nerve fibers. Areas of degeneration, 
hyaline or mucinoid, are common in the larger growths. The more 
cellular tumors somewhat infiltrate the adjacent tissue; the more 
fibrillary growths are sharply circumscribed though usually not encap- 
sulated. No metastasis has been observed. 

Neoplasms of this kind were found in 39 fish belonging to three species 
of snappers, the gray snapper (Lutianus griseus), dog snapper (Lutianus 
jocu) and schoolmaster (Lutianus apodus). All the specimens were 
mature and of average or large size. Though many fish of other families 
were examined, no tumors of this kind were observed. Transmission 
experiments were not successful, the inoculated fish dying within a few 
days, whether from operative procedures or from other causes is not 
certain. It is possible that a different technique may give better results. 

The tumors here reported closely resemble the complex group of 
human neoplasms arising from the sheaths of nerves. Like them they 
show the palisade arrangement of nuclei characteristic of this group. 
An additional point of resemblance to neurogenic tumors is the occur- 
rence of structures resembling nerve fibers. 

The relative ease with which these tumors may be secured in the 
Tortugas (and possibly elsewhere in tropical waters) renders them very 
favorable material for the study of an important group of neoplasms. 
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The Origin of the “Off’’ Response in the Optic Pathway. H. K. 
HarTLINE (Johnson Foundation, University of Pennsylvania). Differ- 
ent optic nerve fibers of the vertebrate eye respond differently to 
illumination of the retina. Some (about one-quarter) respond only to 
cessation of illumination; they discharge no impulses at all during 
illumination. Reillumination abruptly stops whatever discharge may 
be present. The more primitive eye of the scallop, Pecten irradians, 
might also be expected to give “off’’ responses, for the animal exhibits 
a vigorous “shadow reaction.”’ The Pecten eye is unique in structure, 
possessing a double layer of sense cells, each with its separate optic 
nerve branch. Axones of the proximal sense cells discharge impulses 
only during illumination of the eye. Axones of the distal cells (which 
have been described as primary sense cells) discharge impulses only in 
response to cessation of illumination. These “off” responses are indis- 
tinguishable in character from those in the vertebrate optic nerve. If 
these distal cells are truly primary sense cells, the possibility is raised 
that certain of the rods or cones (or both) in the vertebrate retina 
respond only to cessation of light. However, in the vertebrate retina 
an “off” response elicited by turning off one patch of light is abruptly 
stopped by turning on an adjacent patch. This strongly suggests that 
the “off” response originates at the point of convergence of the adja- 
cent pathways (presumably the ganglion cell) rather than in the sensory 
layer. It is possible that “ off” responses must be considered a property 
of certain nerve cells in general (either sensory cells or ganglion cells), 
which discharge impulses in response to a shift in their equilibrium in a 
direction opposite to that which usually causes activity. 


Observations on the Motor Activity of the Obstructed Small Intestine 
Made During the Course of Treatment by Intubation. W. OsLeR 
Louis ZETzEL and Paut M. GLENN (Gastro-Intestinal Section 
of the Medical Clinic, Hospital of the University of Pennsylvania). 
The method of intubating the small intestine by the use of a double- 
lumened tube bearing at its tip a distensible balloon has been modified 
by Abbott and Johnston for use in the treatment of acute intestinal 
obstruction. In the employment of the technique we have made certain 
observations concerning the motor activity of the partially and com- 
pletely obstructed human jejunum and ileum. These consist, 1, of 
balloon tracings on a kymograph indicating the degree of intestinal 
activity and response to internal pressure; 2, of fluoroscopic observations 
on the rate and character of the tube’s passage; and 3, occasionally of 
fluoroscopic observation of the behavior of small amounts of barium 
sulphate suspension injected through the tube into the gut lumen 
proximal to the lesion. 

These studies may be summarized by the statements, 1, that in every 
case (save one of uremia), in which peristalsis was absent or markedly 
diminished, whether from mechanical or paralytic causes, activity 
increased with decompression of the distended intestine; 2, that al- 
though reverse peristalsis occurs commonly in the duodenum we have 
never seen it from the ligament of Treitz to the ileocecal valve; 3, that 
proximal to an obstruction a fairly regular series of changes in the 
motor phenomena takes place consisting of transient hypertonicity of 
the gut, followed later by distention which involves an area that extends 
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progressively orad as time passes; 4, that as effective peristalsis requires 
initial relaxation, the amplitude of peristalsis is greatest in a zone that 
likewise moves progressively orad being located in that area of the 
intestine in which the muscle fibers are beginning to be stretched by 
the advancing distention; and 5, that in view of the amplitude and 
direction of peristalsis the orad flow of intestinal contents is probably 
governed by the gradient of internal pressure. 
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